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Fig 6. Spatial and temporal varintion of O3, NO, and NO; along
transects perpendicular o 1-93. Legend shows vehicles per hour on
1-93 (both directions} and avernge hourly wind speed. Lror bars
{one 5D} are shown at lecations where the AML stopped briefly
and multiple measurements were made. Spike in 06:27 NO profile
{indicated with arow) likely represents the plume from a vehicle
passing nearby the AM ikes immedintely upwind of the high-

way were likely due 1o traflic on 1. 38

upwind and downwind of the highway (Fig. 6). This strongly
suggests that mixing with air from aloft was the dominant
source of Cn, Overlying air layers genemlly contain low lev-
els of PNC, CO; and NO,, so concentrations of these pollu-
tants are expected 10 decrcase it ground kevel aficr the sur-
face boundary layer mixes. However. the opposite is true
for Oy air layers alofl generally contain clevated levels of
O3 (Trainer et al., 1987y thus, Os levels were expecied to
increase at ground level after sunnse, The relatively low
O levels measured near the highway - particularly in the
06:27, 07:20, and 0%:07 downwind profiles — arc likely a-
tribatable 1o reaction of Os with NO. NO; photolysis, which

Atmos. Chem. Phys., 10, 8341-8332, 2010

vamation in i gl

air pollutant

regencrates Oz, was 100 slow 1o overcome O losses (Pinlo
et al.. 2007). The post-sunrise increase in O is likely due
lo the hlvakup of the stable bonndan I.mcr which is caused
1 surface . Vertical tem-
pcmtulc data for Boston was not readily mvailable: how-
oer, based on data from the Massachusens Department of
F ion's verical profiler in
Stowe, MA, located about 40km to the west of our study
arca, carly-moming surfice imersions were present on about
~20%% of davs from 21 December 2007 1o 21 March 2008
(hitp:/imadis-data noaa gov/cap/profiler jspToptions=full),

The dewmvind profiles for metlanol show similar spatial
and temporal variations to those exhibited by the other ve-
hicle exlimst (Fig. 3). Methanol
downwind of 1-93 were highest carly in the moming when
ihie winds were the lightest. Methanol is present in both ve-
hicle exhaust and is a major component in windshield wiper
Nuid (Rogers et al., 2006). These emissions mpidly mix in
ambient air and appear as a single source dowmwind from
vehicles. The presence of methanol in windshield wiper flu-
ids makes the metlanol measurements sensitive and highly
varuble due to the presence of vehicles in the direet vicinity
of the AML. The interference from local wmaffic is evident in
Fig. 3 by the large spikes in the upwind profile.

The AVOC concentrations (the sum of the signals from
benzene, loluene, xylene isomers, cthyl bensene and Ci-
benzene isomers) ined relatively constant through
the moming and exhibit only weak spatial and temporal vari-
ations (Fig. 3). The high temporal response {100 ms dwell
per mass) limited the ion of these Simi-
lar to the methanol, highest dowmwind AVOC concentrations
were observed when winds were lightest. The AVOC con-
cenrations are generally consistent with previous measure-
ments made in the Boston area by Baker et al, (2008), which
suggest an ambient AVOC concentration of 0.4 ppb with an
enrichment of 4 ppt AVOC/ppb excess CO. Our measure-
ments indicate that CO levels were enhanced by ~200 ppb
above background (resulis not shown), suggesting an AVOC
concentration of ~1.2 ppb, which is in good agreement with
tlun shown in Fig. 3.

3.4 Spatial and tempaoral variation of particle
compasition measarements

Nitrate and sulfate acrosol concentrations (Fig. 7) were rela-
tively Tow (=1 pg/mr') throughout the moming, and the pro-
files showed little spatial vaniation with distance from the
highwiy, This was expecied because vehicles arc not sig-
nificant direct emitters of nitrate acrosol, and the mandated
use of ultra low sulfur diesel fuel (maximuom sulfur content
13 ppm) leads to very low cmissions of acrosol sulfate. The
overall decrease in the levels of sulfate acrosol throughout the
moming is atiributable 1o the increase in surface boundary
laver height, The increase in nitrate levels over the same pe-
riod = except for the 10:41 downwind profile - likely reflects

www.almos-chem-phys.net/ 10/8341/2010/
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Upwind Downwind the AMS is not sensitive to < 30 nm particles and it is thus
— 1 likely that our nitrite and sulfate acrosol concentration mea-
b I '1 surements underestinaicd the total, we do not believe this
% E"I. —- igni ly impacis our i
gl [nzse. TR O i :' AT The concentrations of organic acrosol were relatively low
] b N, (< 1.4 pg/m®) throughout the moming (Fig. 7). The down-
- - - - - wind profiles < 100 m from the highway showed the expecied
o temporal vanation, similar to that observed with PNC and
NO (Fig. 3). At =100 m upwind there appeared to be local
an ¢ Y oy contributions of organic acmsol, particularly in the 08: 15 and
1o x = 09:47 profiles. Concentration differences between the 06:27-
% | downwind and 06:37-upwind profiles are likely explained by
| . A _w—— high amounts of fresh highwary emissions in the dowmwind
0s] e . - profile. Asin mherumnnnms(eg Zlnug etal, 2007), wo
al . i organic = rbon-like organic
" . Az - acrosol (HOA) and oxidized organic acrosol (OOA; approx-
b | s rrerpe—la o @ imated as the difference between the total organic acrosol
a0 = = - mass and HOA mass) ~ accounted for 98% of the obscrved
12 P ey organic aerosol mass. The HOA component generlly cor-
1 0 rekates well with trcers off \chclc umsswn (ie. BC, CO,
| e MO, ) indicating it has ¢ ion from freshve-
: hicle emissions. the oxidized nature of the OOA component
bt IR —re reflects photochemically-aged urban acrosol {Cangaratna et
oa| et 3 al., 2007; Zhang et al., 2007),
02 e
oo 35 Signifi
HoA Ho
b | The results of this study have significance for near-highway
w . air pollution ¢t ization and exposure he
| A msu]ls show that pollutant kevels change mpidly as s Tune-
- —— tion of heric mixing itions and chemi m
1 — i tions over short di near highways, We ob 1 that
ol the levels of primary pollutants (UFP and NO, 1 were highest
T DO TR P ] under light winds during pre-sunrise hours, and that follow-
200 130 190 50 0 S0 100 180 200 350 300 30 400 ing sunrise pollutant levels decreased rapidly both near the

Distance trom +33 im)

o T, 0 e, 4 -
- BB, KPP venha 4 -
- BHAT TH0M vetne, 87 -
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Fig 7. Spatial and temporal variation of NOY, \u* . organic
scrosol and fraction hydrocarbon-like organic serosol l'l I(\'\Ialoﬂp
transcets perpendicular o 1293, Legend shows vehicles per hour on
493 (bath directions) and average hourdy wind speed. Error bars
{ome S13) are shown al locations where the AMI. stopped bricily
and multipbe measurements were made. The spike in the 07:20 and
U547 organic serosol profiles likely represent the plumes from ve-
hicles passiig nearby the AML

photooxidation of background NO.. Because the time scale
for photeoxidation of NO, 1o nitmte is relatively long com-
pared to downwind transpon (Sander et al., 2006), it is likely
thit photooxidation of freshiy-cmitted NO, from 1-93 docs
not explain the increase in nitrte acrosol levels, Alibough

www.atmos-chem-plys. net/ VB34 L2010/

highway and dowmwind as the mixing height mse and wind
speeds increased (Fig. 8). We also observed that the levels
of reactive pollutants, such as Os and NO, change rapidly
over short distances in the near highway zone (Fig. 6). These
rapid temporal and finc-grain spnlldl cllzmges in pollutant lev-
els highlight the need for mpid-resp housed

inmobile iton: I mesr-highway
mrpollmmngmd:cms

The high variability of iggh 1 levels —
panicularly UFP - pom a challenge For EX[OSITE ASSESS~
ment,  Assi, of air polluti generally in-

valves some degree of cxposun: misclassification, however.
for UFP this problem is expecicd to be clevied comparcd
that less phic variation (¢.g.,
PMu and black carbon). This may partly explain the paucity
of epidemiologic studics of UFP. Indecd, most siudics of hu-
man health effects and PM have focused on PMys, PMjg,
black carbon or elemental carbon (see reviews in Hock et
al, 2009; Knol ct al, 2009), These studics typically as-
sign anmal mverage exposure al residential addresses using

Atmos. Chem. Phys., 10, 8341-8332, 2010
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Fig 8. Spatial distribution of particle mamber concentration (7-1000nm) (a and ) and MOy, concentration (b and ) measured between

000700 and between (%001 (0.

measured levels at ncarby fixed monitors or 1 be-

tween mulliple fixed monitors. For PMz s, which vanies rela-
tively gradually across time and space, the emor in exposure
intreduced by of people (e.g. from
iheir homes to where they work or go 1o school), resulls in
only a limited amount of exposure misclassification. How-
ever, for pollutants like UFP that vary more substantially,
the error is expected to be langer, perhaps large cnough to
promise tests of iation with health il exp s
sessment approaches similar 1o PMz s studics are applicd.
This suggests that knowledge of shon-term temporal and
fi in spatial lution of UFP is ' in studies
lesling associations between UFP exposure and health out-
comes. Further, high resoly pollutant data will need 1o
be weighied by time-activity information in order 1o assign
reasonably accurate exposurcs to individuals. Given our re-
sults here and those of others (e.g.. studics cited in Table 1),
peographic scaling on the onder of tens of meters and fime
resolution on the order of hourly are necded 1o caplure the
rapid changes in near-highway polluant levels with distance.
Also, becanse metcorological and highway iraffic conditions
change on muliiple time scales, it is necessary to perform
monitoring throughout the day on different days and in dif-
Terent scasons to characienize the full mnge of vanability and
thereby allow more complete exposure assessments,

Atmos. Chem. Phys., 10, 8341-8332, 2010

Traffic datn was provided by the Mas-
sachusetts Highway Department.  Funding for this work was
provided by the Mystic View Task Force, Acrodyie Rescarch, Ine.
TR&D, and NIH grant ES01 5462,

Edited by: . Harley
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INTRODUCTION

There is growing concern about the potential health effects as caused by exposure for
people living near major roadways to criteria pollutants and air toxics emitted from
both gasoline and diesel wvehicles (HEL 2010). Recent toxicological and
epidemiological studies have identified living near major roadways as a risk factor for
respiratory and cardiovascular problems and other health related issues including:
asthma and allergic diseases, reduced lung function and growth, low birth weight and
pre-term newborns, lung cancer and premature death (Brugge et al., 2007; Kan et al.,
2008; Balmes et al., 2009; Jerrett et al., 2009; Andersen et al., 2010; Hoek et al.,
2010).

Motor-vehicle emissions consist of a complex mixture of particulate and gaseous
pollutants such as fine particulate matter (PM2.5; particles with a diameter less than
2.5 pm), ultrafine particles (UFPs; diameter < 0.1 pm), metals, organic material, black
carbon (BC), volatile organic compounds (VOC), nitrogen oxides (NOx; mostly NO
and NO,) and carbon monoxide (CO), While PM2.5 and NO; are currently regulated
as criteria pollutants, UFPs have been shown to be toxic and have health impacts, but
are not specifically regulated.

In 1998, the California Air Resources Board (CARB) classified diesel exhaust PM as
a toxic air contaminant, citing its potential to cause cancer and other health problems.
The U.S. EPA concluded that long-term exposure to diesel engine exhaust is likely to
pose a lung cancer hazard to humans and can also contribute to other acute and
chronic health effects.' The International Agency for Research on Cancer (IARC),
part of the World Health Organization, recently classified diesel exhaust as a human
carcinogen (Benbrahim-Tallaa et al., 2012). A recent study conducted by the District
suggested that exposure to diesel PM is the major contributor to the remaining air
toxics cancer risk in the South Coast Air Basin (Basin), accounting on average for
about 84% of the carcinogenic risk atiributable to air pollutants (MATES I11; AQMD,
2008).*

While substantial effort has been made to characterize the health risks associated with
exposure to diesel PM, information about the health impacts of UFPs is just now
emerging. These very minute particles (consisting primarily of organic material, soot,

! hitpefwww epa govitnianw/diese1final pdf
? hutp:/www aqmd, gov/prdas/mates! i nuites 1L il
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and trace elements) have a different chemical composition than the larger PM
fractions (PM2.5 and PM,o). Due to their small size, UFPs can penetrate deeply into
the human respiratory tract, into the blood stream, and be transported to other critical
organs such as the heart and brain. Furthermore, their large surface area may provide
a mechanism for delivering potentially toxic adsorbed material into the lung and other
organs. This penetration capability is suspected to have human health implications
because UFPs’ toxic components may initiate or facilitate biological processes that
may lead to adverse effects to the heart, lung, and other organs (HEL 2010).

UFPs are emitted from almost every fuel combustion process, including diesel,
gasoline, and jet engines, as well as external combustion processes such as wood
burning. Consequently, there is growing concern that people living in close proximity
to highly trafficked roadways and other of combusti lated pollutants (e.g.
airports and rail yards) may be exposed to significant levels of UFPs and other air
toxics.

Over the last decade, substantial efforts have been made to better characterize the
physical and chemical properties of UFPs and their potential impact on people living
in close proximity to roadways and other emissions sources. Two areas of research
have received particular attention:

roadwa ar-roadways, and in-vehicle urements: UFP emissions from
motor vehicles are not static after leaving the tailpipe and undergo physical
transformation and chemical reactions in the atmosphere as they are transported
away from the source. In order to study the dynamic nature of UFP formation,
evolution and transport, as well as their physical and chemical properties, and
human exposure, UFP measurements have been taken at the tailpipe, at different
distances from the edge of roadways, and inside vehicles.

ar-roadwa

« Effect of UFP reduction technologies: As modern engines and emissions controls

continue to evolve, the mass of combustion-related PM has been dramatically
reduced through sophisticated control of combustion conditions, introduction of
ultra low sulfur diesel fuel, and the application of after-treatment control
technologies such as diesel particulate filters (DPFs). In some cases, emission
controls designed for PM mass have facilitated the formation of a greater number
of UFPs. However, properly designed emission control technologies can limit the
formation and emission of UFP as well as PM mass.

32B-693
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From a regulatory perspective, the U.S. focus has been on reducing the mass of PM
emitted in the ambient air. However, UFPs contribute a very small portion of the
overall atmospheric particle mass concentration. Thus, there has been growing interest
over the last two decades to study, understand, and regulate the size and number of
particles found in PM generated from diesel and other combustion engines. Partly
because light-duty diesel vehicles are very common in European countries, the
European Union has already adopted standards that phase in particle number limits for
passenger car and light-duty vehicle emissions. However, there are still concerns
related to the health impacts of non-solid organic UFP components that are not
addressed by the European solid particl ber standard.

Recently, CARB staff prepared a preliminary discussion paper on proposed
amendments to California’s Low-Emission Vehicle (LEV 111) Regulations, to address
UFP emissions from light-duty motor vehicles by promoting a solid particle number
based PM compliance strategy (CARB, 2010)°. CARB staff ultimately decided that
the complexity of the issues warranted further study and understanding before
proceeding. Although the District has limited authority to regulate mobile source
pollution in the near-roadway environment, District staff has implemented a variety of
measures to assess and reduce the health impacts of near-roadway emissions on local
communities. The District continues to demonstrate and incentivize the deployment of
zero/near-zero emission technology, has impl 1 numerous installations of high-

haal q

efficiency air filtration in , and ducts outreach and on near-

roadway health impacts. Furthermore, on July 1, 2012 the District began the next
Multiple Air Toxics Exposure Study (MATES 1V) to characterize the carcinogenic
risk from exposure to air toxics in the Basin. A new focus of MATES 1V will be the
inclusion of measurements of UFP and BC concentrations across the Basin, and near
specific combustion sources (e.g. airports, freeways, rail yards, busy intersections, and
warchouse operations) to evaluate the long- and short-term exposures to these
pollutants.

This chapter of the AQMP first presents background information on UFPs and other
important air pollutants emitted from motor vehicles. Next, recent results from

bi studies conducted near traffic sources, on roadways, and inside
vehicles are reviewed, followed by an explanation of the current state of knowledge
on the health effects caused by UFPs and near-roadway exposure to pollutants.

* http:www arb g gov/nisprog/levprog/leviii/mestings/ 05 1810/pm_dise_paper-vh pf
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FIGURE 9-1
Typical Particle Size Distribution for Uncontrolled Diesel Emissions (Kittelson, 1998)

Particles from motor vehicle emissions can be divided into two broad categories,
depending on the location of their formation:

* Primal mbustion_particles: formed in the engine or tailpipe, they are mostly
sub-micrometer agglomerates of solid phase cart material ranging in size
from 30 to 500 nm, These particles may also contain metallic ash (from lubricating
oil additives and from engine wear), adsorbed or condensed hydrocarbons, and
sulfur compounds (Morawska et al., 2008).

« Mear-tailpipe UFPs: as the hot exhaust gases are expelled from the tailpipe, they
quickly cool and condense on existing particles or nucleate to form large numbers
of very small particles in the air. They consist mainly of hydrocarbons and
hydrated sulfuric acid, are generally 30 nm or less in diameter and are most
commonly observed near busy freeways, especially those where a large fraction of
heavy-duty diesel vehicles is present (Westerdahl et al., 2005; Ntziachristos et al.,
2007; eskinen and Ronkko, 2010). These particles are formed very quickly and are
distinct from UFPs derived from photochemical nucleation processes occurring in
the atmosphere further away from the source (Stanier et al., 2004b),
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Once released into the atmosphere, UFPs undergo dilution with ambient air and are
subject to chemical reactions and physical processes such as evaporation,
cond ion, and ion, Thus, particles measured away from roadways and
other emission sources generally have different cl istics than those 1
immediately after formation. Wind speed and direction, precipitation, relative
humidity, and temperature are the main meteorological factors affecting UFP
transport.

Ambient Diurnal and Seasonal Variations

hi +,

In urban envire strong diumal variations in UFP concentration have
been reported in many studies and shown to closely follow the temporal variation in
traffic density, with the highest levels observed on weekdays during rush hours
(Hussein et al., 2004; Morawska et al., 2008; AQMD, 2012)", Typically, weekdays
are characterized by two peaks in UFPs, one early in the moming and another in the
afternoon coinciding with traffic rush hours, A wider mid-day peak is usually
observed on weekends. Photochemical particle formation also contributes to
increasing the afternoon number concentration of UFPs, especially in the summer.

Several meteorological factors contribute to the seasonal variability in the
concentration of atmospheric PM and UFPs; these include:

* Lower mixing layer height and greater atmospheric stability in winter, which tend
to increase particle levels by not allowing for vertical mixing in the atmosphere.

e Lower winter temperature, which leads to increased nucleation of volatile
combustion products, particularly during morning rush hours.

» Higher photochemical activity in the summer, which favors photochemical particle
formation.

It should be noted that the effects of these meteorological factors on particle
concentration are more pronounced in areas where there are significant
logical diffi between Pirjola et al. (2006) and Virtanen et al.
(2006) showed that the average UFP concentrations in winter in Finland were 2-3
times higher than in the summer, with the highest values observed in February. The
highest and lowest monthly average UFP concentrations in Pittsburgh (U.S.A.)
reported by Zhang et al. (2004) were measured in December and July, respectively,

* hittpd o s o gy AQ-Repors/I T 10Fwy_ Study pdf
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In the wintertime most of the factors leading to an increase in particle concentration
tend to occur early in the morning (i.e. rush hour traffic, low mixing height, low wind
speed and temperature). Summer minima are usually associated with increased
ambient temperature (which does not favor the nucleation process), although
increased photochemical activity can lead to new UFP formation.

Concentration Levels in Different Environments

Morawska et al. (2008) compared particle concentration levels reported for different
environments including: road tunnel, on-road, road-side, street canyon, urban, urban
background, rural, and clean background (Figure 9-2). The mean and median values
for each category were calculated using available literature data and are shown below
to illustrate the typical atmospheric variability in UFP number concentration
measurements.

103 Particles/cm?

Tunnel (3)
han (24)

Road Side
(18)
Street
Canyon (T)

On Road (2)
U

Urban
Background
(4}

Measurement Location

FIGURE 9-2
Mean and Median Particle Number Concentrations for Different Environments

In brackets are the numbers of sites for each environment used to calculate the mean
and median UFP values. Vertical lines represent standard deviations (from Morawska
etal., 2008)
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Substantially higher peak particle number levels are expected in each envi nt
over shorter time periods (e.g. seconds to minutes), and in close proximity to specific
sources such as roadways and airports. For example, in a recent study conducted by
the District near the Santa Monica Airport (SMO; a general aviation airport), 1-min
average UFP levels as high as 2,600,000 #/em3 were measured 35 m downwind of the
runway during jet aircraft take-off (AQMD, 2011)5. One-minute maxima between
1,500,000 and 2,000,000 #/cm3 (also iated with jet aircraft dep ) were
observed 100 m downwind of the runway in the backyard of a local residence.

Chemical Composition

Comprehensive knowledge of the chemical composition of UFPs in ambient air is still
not available, mostly because of the small amount of mass available for analysis, and
because most studies have been conducted using different measurement protocols,
sampled particles in different size ranges, and focused on different aspects of their
chemical composition (Morawska et al.,, 2008). However, it is known that engine
emissions include sulfur dioxide (S0.) or sulfur trioxide (SO;) and NOx, and that
nucleation of these gaseous species into sulfate and nitrate particles is an important
mechanism for increasing particle formation near traffic sites.

A few studies have investigated the position of UFPs in urban environments.
Kuhn et al. (2005) showed that UFP samples collected in downtown Pittsburgh were
mostly comprised of organic matter (45 to 55% by weight) and salts of ammonium
and sulfate (35 to 40%). In a study conducted at two Los Angeles sites (urban and
inland), Sardar et al. (2005) found that organic carbon (OC: the amount of carbon
present in the collected organic material) ranged from 32 to 69% (by weight),
elemental carbon (EC: an indicator of diesel PM and closely related to BC) from 1 to
34%, sulfate from 0 to 24% and nitrate from 0 to 4%. In these and other cases, organic
material was found to comprise the larger fraction of UFP by mass especially in the
. when photochemical fi ion of organic aerosol is higher. UFP chemistry,

1 | position, was in d by Pakl et al. (2001) at two
sites (urban and rural) in Helsinki (Finland). The most important trace elements at
both sites were Ca, Na, Fe, K and Zn (p in higher c ions). and Ni, V.,
Cu, and Pb (“heavy metals”). These d species d for less than 1% of
the total UFP mass and their presence was probably related to local combustion
sources, possibly traffic exhaust, and combustion of heavy fuel oil. Overall, the

Tordi

* hutp:/fwww agmd. gov/Aao/AQ-Repons/Supplement_GA_Repor. pdf
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FIGURE 9-3
Relative Black Carbon (BC), Carbon Monoxide (CO), Particle Number {a surrogate for
ultrafine particles or UFP), and Particle Mass (PM2.5) Concentrations Upwind and
Downwind of the 1-405 (a) and 1-710 (b) Freeways (from Zhu et al, 2002a; 2002b).

Note that PM2.5 was not measured at the 1-710.

X q 3% L 1

in ies adj to the Ports of Los Angeles and
Long Beach revealed that concentrations of UFP, BC, and NO; (mostly from heavy-
duty diesel trucks) were frequently elevated two to five times within 150 m downwind
of freeways (compared to more than 150 m) and up to two times within 150 m
downwind of arterial roads with significant amounts of diesel traffic (Kozawa et al.
2009). In the winter and summer of 2009 the District conducted an intensive study in
the vicinity of the 1-710 to characterize the spatial and temporal variations of motor
vehicle emissions, and their potential impact on the surrounding communities
(AQMD, 2012)". Emissions 15 m downwind of the freeway were found to be
enriched in BC, UFP, and NO,, combustion poll itted directly from gasoline
and, especially, diesel vehicles. The atmospheric concentration of PM2.5 mass and
VOCs was not as heavily impacted by proximity to the [-710,

During a recent daytime study conducted in New York City before, during, and after
vehicle traffic was excluded from a major street (Park. Ave.), Whitlow et al. (2011)
showed that the curbside airborne PM2.5 level always peaked in the moming
regardless of traffic conditions, while UFP number concentration was 58% lower

7 it agmd. gov a0/ AQ-Repons/| 710Fuy_Study pdf
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imstruments to spatially characterize particle and gaseous pollutant concentrations.
Fujita et al. (2003) found that concentrations of BC and NOx in Harbor communities
of Wilmington, West Long Beach, and San Pedro (California) were about ten times
higher on roadways than at regional air monitoring sites. Similarly, Westerdahl et al.
(2005) showed that concentrations of UFP, NO, BC and CO on Los Angeles freeways
were often ten times higher than those on residential streets.

Heavily impacted industrial cc ities are also characterized by increased on-road
air pollutant concentrations. For example, elevated UFP, BC, and NO concentrations
were observed across the residential neighborhood of Boyle Heights in Los Angeles
(Hu et al. 2012). UFP concentrations were nearly uniform spatially, in contrast to
other areas in the greater metropolitan area of Los Angeles where UFP concentrations
exhibit strong gradients downwind of roadways. This was attributed to the presence of
high heavy-duty traffic volumes on the freeways surrounding Boyle Heights, and
substantial numbers of high-emitting vehicles on local surface streets. The high
density of stop signs and lights, and short block lengths, requiring frequent
acceleration of vehicles, may contribute to elevated UFP levels observed in this area,

Fruin et al. (2008) characterized air pollutant concentrations on Los Angeles freeways
and arterial roads. On freeways, concentrations of UFPs, BC, NOx, and p-PAH were
generated primarily by diesel emissions, despite the relatively low fraction (~6%) of
diesel-powered vehicles. However, UFP concentrations on arterial roads appeared to
be driven mainly by proximity to gasoline-fueled cars undergoing hard accelerations.
Concentrations were roughly one-third of those on freeways. They concluded that 33
to 45% of total UFP exposure for Los Angeles residents occurs due to time spent
traveling in vehicles. A previous study conducted by the same research group showed
that time spent in vehicles contributes between 30 and 55% of Californian’s total
exposure to diesel PM (Fruin et al., 2004). The applicability of these estimates to
other regions of the United States is largely unknown,

Due to the high air exchange rates (AERs) of moving cars/trucks, in-vehicle
concentrations are typically close to roadway concentrations. Inside-to-outside UFP
concentration ratios are best measured under realistic conditions because AERs and
other factors influencing these ratios are determined by vehicle speed and ventilation
preference, in addition to vehicle characteristics such as age. Two independent studies
conducted in Southern California showed that in-cabin concentration of UFPs can be
reduced substantially (i.e. up to ~85%) by turning the recirculation fan on (Zhu et al.
2007; Hudda et al. 2011). Evidence suggests that increased ventilation is also a key

9-16

32B-700 Final Environmental Impact Statement



WEST DAVIS

CORRIDOR

Comment 941 (continued)

Response
Section in

Chapter 32
-

Final 2002 AOMP

determinant of in-cabin UFP concentrations in buses, ferries, and rail modes (Knibbs
et al, 2011), Where a vehicle is fitted with a cabin air filter, its particle removal
efficiency is a key determinant of what proportion of on-road UFPs reach the cabin
(Burtscher et al., 2008; Pui et al., 2008).

Important Factors Affecting Near-Roadway Measurements

The air quality monitoring studies described above measured elevated concentrations
of UFPs and other combustion pollutants near roadways. However, most of these
studies were conducted under different environmental conditions. In order to interpret
results from these and future near-roadway activities and to better evaluate the risks
associated with living in close proximity to highly trafficked freeways, it is important
to consider all variables influencing the observed monitoring data. These may include:

o Traffic activity: parameters such as the total number of vehicles, the fleet mix
(e.g.. gasoline vs. diesel), and vehicle speeds affect the concentration of near-road
pollutants. This information can usually be obtained from local transportation
agencies or on the web.”

+ Meteorological parameters: wind speed and direction, temperature, humidity, and
atmospheric stability can be used to better evaluate the generation, transformation
and transport of traffic-generated emissions and for interpreting near-road air
quality data.

* Roadway type: proximity to busy freeways has generally been associated with an
increase in atmospheric UFPs. However. most urban areas contain arterial
roadways that experience regular increases in UFP levels, especially during
morning and aftemoon rush hours. Increased number of stop-and-go operations
from traffic signals, longer idling times, and cold start conditions all contribute to
increased UFP emissions.

* Roadway design: road grades create an increased load on vehicles ascending the
grade, leading to increased exhaust emissions and potential tire wear, while
vehicles descending the grade experience increased brake emissions. The presence
of ramps, intersections, and lane merge locations can also lead to increased brake

* For example. see Calirans’ Performance Measurement System (PeMS); ips/pems dotca gov
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did not find any vascular response following the few hours of PM2.5 exposure, but
noted declines in vascular response with elevated ambient particle exposures, possibly
due to the deleterious contributions from mobile source emissions,

There are no long-term studies of human population exposure to ultrafine particles, as
there is a lack of a monitoring network in the U.S. There have been several cross
sectional epidemiological studies of ultrafine particles, mainly from Europe. Some of
these studies found effects on hospital admissions, emergency department visits, for
respiratory and cardiovascular effects. Other studies, however, have not found such
effects (U.S. EPA, 2009). Concentrations of ultrafine particles can vary
geographically, and it is not clear how well central site monitors may capture actual
exposures.

The current U.S. EPA Integrated Science A for Particulate Matter (LS.
EPA, 2009)" summarized that evidence is inadequate to determine a causal
relationship between short-term exposures of UFPs to mortality or central nervous
system effects, but that the evidence is suggestive of short-term exposures causing
cardiovascular and respiratory effects. The Assessment also concluded that there is
inadequate evidence linking long-term exposure of UFPs to health effects, including
respiratory, developmental, cancer, and mortality. Overall, epidemiological studies of
atmospheric PM suggest that cardiovascular effects are associated with smaller
particles, but there are few reports that make a clear link between UFP exposures and
increased mortality.

Recently, Hesterberg et al. (2011) hypothesized that the health effects caused by
exposure to controlled diesel exhaust will be much less than those from uncontrolled
diesel emissions, mostly because particles generated from nucleation of unfiltered
sulfur vapors are believed to be less toxic than UFPs emitted from uncontrolled diesel
combustion, which are made primarily of organic compounds (Seigneur, 2008).
Additional studies are needed to support this hypothesis. The current ongoing
Advanced Collaborative Emissions Study (ACES) will provide more data on the
health effects of newer diesel engines meeting the U.S. 2007 standards. Similar
testing may be necessary for advanced gasoline and alternative fueled engine exhaust
as well as for the newer heavy-duty diesel engines meeting the U.S. 2010 standards.

* g epa.eovfncea/isdpm. him
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Considerably more information and data are needed in order to understand the
underlying mechanisms and emission properties that affect human health, In 2011, the
Health Effects Institute (HEI) convened an expert panel to conduct a critical
evaluation of knowledge regarding the potential for UFP and NP to harm human
health. The panel’s report will be published as part of the HEI Perspective series. The
Advanced Collaborative Emissions Study (ACES), which is jointly managed by HEI
and the Coordinating Research Council (CRC) has undertaken a major effort to
document improvements in vehicle emissions associated with advanced emissions
controls. HEI investigators are analyzing the associated health effects.

Near-Roadway Health Impacts

Recent studies have found a positive association between living near busy roadways
and asthma exacerbation, decreased lung function, increased heart disease, and other
respiratory and cardiovascular effects (Kan et al., 2008; Andersen et al., 2010; HEI,
2010). Exposure to traffic emissions has also been linked to a faster progression of
atherosclerosis in subjects living within 100 m of highways in Los Angeles (Kiinzli et
al., 2010), increased risk of low birth weight and premature delivery (Llop et al,
2010; Wilhelm et al., 2011), and lower immune function and increased risk of Type 2
diabetes in post-menopausal women (Krimer et al., 2010; Williams et al., 2011).
These studies do not differentiate exactly which pollutant or pollutants may be
responsible.

Children are among the most susceptible segi of the population affected by
exposure to traffic related pollutants. Their immune, neurological, and respiratory
systems are still under development, they typically spend a substantial amount of time
playing outdoors, and they have higher breathing rates per body mass. Neighborhood
exposure to traffic-related air pollution has been linked to increased medical visits and
hospital admissions for childhood asthma, increased wheezing and bronchitis, and the
development of new asthma cases (McConnell et al., 2006; 2010; Chang et al., 2010).

In 2005 the District sent an advisory to all school districts under its jurisdiction to
bring attention to findings regarding the potential for adverse health effects resulting
from exposures to traffic emissions, and to encourage school districts to consider
exposure to vehicle emissions when selecting and evaluating sites for new facilities
such as schools, playgrounds, and residences
(hitp:/www.aqmd.goviprdas/aqeuide/doc/School_Guidance.pdf). As mentioned early
in this document, the concentration of vehicle related pollutants drops off to near-
background levels after about 300 m from the edge of the roadway (Zhu et al., 2002a;
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emissions from vehicles driven by future residents of the apartment building, and

these emissions must be evaluated to determine the impact on air quality and the
environment,

In a more rigorous CEQA analysis, the impacts from the surrounding environment on
people living in the project itself could also be evaluated (Figure 9-5). Using the same
example from above, emissions from all of the vehicles on the adjacent freeway

would also be eval 1 for their p I impact on the proposed apartment
residents.

Enhanced Environmental
Typical CEQA Analysis Analysis

FIGURE 9-5
Example of Typical and Enhanced Environmental Analyses

Although section 15162.2 of the CEQA Guidelines provides that an environmental
impact report “shall also analyze any significant environmental effects the project
might cause by bringing development and people into the area affected.” recent court

rulings have found that CEQA does not require an analysis of the impacts of the
environment on a project.'®

1 Ballona Wetlands Land Trust v. City of Los Angeles (2011) 201 Cal App4th 435, 473474 (2 revised
environmental impact repon for a coastal multi-family residential P was nol required 1o address
impacts on the project from sea-level rise caused by ghobal warming): sce alse South Orange Cownty Wastewater
Awshority v, City of Dana Point (2011) 196 Cal. App.4th 1604 (analysis of impacts from locating a residential
development next 1o an existing source of noxious odors was not reguired)
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However, notwithstanding these court rulings. lead agencies (such as a city or county
or air district) that approve CEQA documents retain the authority to include any
additional information they deem relevant to assessing and mitigating the
environmental impacts of a project. Because of the District’s concern about the
potential public health impacts of siting sensitive populations within close proximity
of freeways, District staff will continue to recommend that, prior to approving the
project, lead agencies consider the impacts of air pollutants on people who will live in
a new project and provide mitigation where necessary.

Guidance is available for conducting health risk ts related to mobile sources
from the District and from the California Air Pollution Controls Officers Association
(CAPCOA)."

Mitigation Measures

A variety of mitigation measures have been proposed and are under study to reduce
exposure to the high ation of poll found in the near-roadway
environment, Although some of these exposure controls may have some effectiveness,
the solution that would have the greatest effect still lies in source control. Reducing
wvehicle emissions remains the only way to ensure that all pollutant concentrations in
the near-roadway environment can be reduced for everyone, not just for certain
pollutants, or for those that can impl itigation. While emissi from vehicl
are expected to continue to decline with existing regulations and fleet turnover, near-
roadway environments are still expected to have elevated concentrations of some
mobile source pollutants for the foresceable future. In the interim, there are some
measures that may reduce exposure that are briefly described in the table below. All
of these conventional methods require further research to determine their
effectiveness and feasibility for the variety of land uses found in the near-roadway
environment. In addition, District staff’ will continue to support and monitor the
outcome of research on newer technologies such as photocatalytic cement, roadway
canopies, and sound barriers with active or passive filtration/ventilation.

Besides buffer zones, none of the measures listed in the table below (Table 9-1) has
been found to be effective to reduce all mobile source pollutants to background levels
in the near roadway-envi B of this limitati the mitigation

7 it fwwew aqmd govicega 'mobile_toxi bile_toxic htmi

hipffwww gapeon onglwp-contentuploads/201

JCAPCOA _HRA_LU Cuidelings 8-6-09 pf
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TABLE 9-1
MITIGATION | POLLUTANT | RANGE OF
MEASURE | TARGETED | REDUCTION LOMMINT: KRN
Buffer zones All pollutants | 0-100% Varies with distance. Upto 100% | -CARB Air Quality and Land Us Handbook, (2003)
teduetion to background levels at | (http:/Awww.arb ca govichhandbook pdf)
00 foat,
Enhanced PM 30-90% for Effectiveness varies depending | -AQMD Pilot Study of High Performance Air Filtration
filtration in indoor upon rating of filter (*MERV 13 | for Classroom Applications
building Heating, environments | recommended near roadways), (http:/Awww.aqmd pov/rfp/attachments/20 L /AQMDPilot
Ventilation, and HVAC design, maintenance of | StudyFinalReport pdf
Air Conditioning HVAC system, whether doorsand | .5CAG 2012 RTPISCS PEIR Appendix G
(HVAC) systems windows say closed, and amount | pgaguro AQ-19
oftime people spend outdoors (hutp:/irtpscs.scap ca gov/Documents/peir/2012/final/ 2012
fPEIR_AppendixG_ExampleMeasurcs pdf)
Sound walls All pollutants | 15-30% close to | Effectivencss varies with distance | -Impact of noise barriers on near-toad air quality,

barrier at ground
Tovel

from frecway, with concentrations
sometinics increasing >$0m
downwind of wall, Other site-
specific characteristics may
significantly alter effectiveness.

Baldauf et al., (2008)

~Impact of noisc barricrs on particle size distributions and
pollutant concentrations near frecways,

Ningetal, (2010)

“The effect of roadside structurcs on the transport and
dispersion of ultrafine particles from highways,

Bowker et al,, (2007)

Vegetated barriers

Varigs

Effectivencss varics with barrier
height. thickness, density, and
specics. Some configurations may
Increase concenirations.

-Local measures for PM10 hotspots in London,

Air Quality Consultants (2009)

-Field investigation of roadside vegetative and structural
barrier impact on near-road ultrafine particle
concentrations under a variety of wind conditions,
Hagleretal, (2012)

Common Mitigation Measures Adopted To Reduce Exposure to Motor Vehicle Emissions In Near-Road Environments
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and for heavy-duty-vehicle applications are described in Ntziachristos et al. 2004,
and in Thompson et al. 2004, respectively,

Siica gel

Figure 9-6
Sampling System used in the Particulates Program (from Samaras et al., 2006)

The basic premise behind the testing protocol was that each vehicle technology can
and should be tested under consistent conditions. This enables comparison between
the various technologies and fuels used. The procedure entails measuring particle
mass, active surface (surrogate for surface area), solid particle number, total particle
number, and particle size distribution. Both light-duty and heavy-duty programs
investigated the effects of vehicle technology, fuel properties, and driving cycle.

o Particle Measurement Programme (PMP): this program is aimed at developing a
test protocol to measure only the impact of solid particles in motor vehicle
exhaust. The PMP is a collaboration of the United Nations Economic Commission
for Europe and GRPE (Working Party on Pollution and Energy). The goal of this
program is to find a new approach to particle emissions from vehicl
that can either replace or coexist with the current mass-based particulate
measurements. A result of this work has been the development of instrumentation
and methodologies for counting solid (i.e. low-volatility particles that survived
evaporation after a residence time of 0.2 seconds at 300 “C) particles down to a
size of 23 nm, The PMP was implemented in a number of testing labs in Europe,
Japan, and the U.S. The results of the lab emission testing for light- and heavy-
duty vehicles is provided by Andersson et al. (2007; 2010). Figure 9-7 shows an
example of a PMP setup for particle number count testing. New test requirements
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FIGURE 9-7

Schematic of PMP Testing Setup for Particle Number Count (from Kasper et al., 2006)

and after-treatment systems (Robertson et al., 2007).

* It/ ek G o

are continuously being added to European light-duty vehicle emissions

There have also been a number of related studies or research reports on the evaluation
of various components of the PMP methodology. For example. CARB studied this
method for light-duty vehicles using the “Golden Vehicle” (GV; a single vehicle that
has been shipped to laboratories in [taly, Sweden, United Kingdom, Germany,
Greece, Japan, Korea and France for testing) and the Golden Particle Measurement
System (GPMS: a set of particle counting instruments that was sent along with the
GV) to compare results with the other nine international laboratories that participated
in the PMP (CARB, 2008)."* Additional testing was done on heavy-duty vehicles and
results indicated that further study was needed to include a wider range of vehicles

The PMP protocol has gained acceptance in Europe and Japan, American regulators,
industry and researchers continue to evaluate this methodology. Researchers in the
U.S, (e.g., Swanson et al. 2010) favor alternative methods that focus on measuring
surface area including solids and volatiles. Kittelson et al. (2011) noted that for
engines equipped with particle filters setting the limit to 23 nm effectively regulates
all sizes. However, vehicles without filters may emit large concentrations of solid

searchiveh-cmissions/prp-Id/CARB. Golden Vehicle PMP_Repor Finl-D5IANGO pf
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particles below 23 nm that are not counted by the current method. The next generation
of high-efficiency direct injection gasoline engines is also challenged by the current
23 nm limit, They proposed extending solid PM measurements to 10 nm although this
may be probl ic due to fi ion of particles as small as 3 nm downstream of the
PMP Volatile Particle Remover (VPR) system.'”

As noted, the European PMP protocol has been i d to include bers-
based particle emission standards. While there is no consensus in the U.S. at present

ding how to dardize particle measur . research work and regulatory
discussions are ongoing among industry and regulatory agencies such as U.S. EPA,
CARB, and the District. For now, U.S. EPA and CARB continue to regulate PM
mass only.

Emissions Standards
Eu an_Standar

Europe’s new emission levels for light-duty and medium-duty vehicles are Euro 5 and
Euro 6. Euro 5°s goal is to reduce the emissions of PM from diesel cars from 25
mg/km to 5 mg/km. Euro 6 will become effective in January 2014, and will reduce the
NO, emissions from diesel cars from 180 mg/km to 80 mg/km. A solid particle
number emission limit of 6x10"" km'' became effective in September 2011 for all
categories of diesel vehicles. Europe’s reason for adopting the number standard is to
promote the use of DPF technology. A particle number emissions limit for gasoline
vehicles will be determined in 2014,

California Standards

In 2010, CARB considered adopting certain particle number standards as an
alternative under the LEV 111 requirements, and proposed that for all vehicles subject
to LEV 111, beginning in 2014, manufacturers must select one of two standards to
demonstrate compliance (CARB, 2010y

1. Federal Test Procedure weighted PM mass emission limit to 0.006 g/mi (2014)
and 0.003 g/mi (2017)

2. Federal Test P 1 ighted particle I ission limit to 6.0x10'
particles/mi (2014) and 3.0x10"2 particles/mi (2017)

M58 10fpm dise paper-ve. il

934

32B-709



WEST DAVIS

CORRIDOR

Comment 941 (continued)

Response
Section in

Chapter 32
-

Final 2012 AOMP

CARB’s reason for proposing the particle number limit is to take advantage of the
latest methodology advances by PMP, The PMP method was considered because it is
the only particle emission measurement method that went through extensive
international scrutiny and laboratory testing. Excellent sources of information about
CARB’s LEV 1l proposals and objectives specific to fine particles can be found on
CARB’s 2011 publication “LEV 111 PM Technical Support Document: Development
of Particulate Mass Standards for Future Light-Duty Vehicles™ *!

INational Standards

The MNational Ambient Air Quality Standards (NAAQS) set by the U.S. EPA are
designed to protect public health and the environment. The standards are developed
based on a variety of scientific studies, including the results of epidemiologic studies
that evaluate how human health has been affected by pollutant concentrations in the
past. These standards are periodically reviewed and updated based on recent scientific
developments. Most recently, the NO; and CO NAAQS were reviewed and updated,
with a new provision that new permanent monitors must be established near
roadways. The most recent AQMD monitoring plan provides details about how and
where these new monitors may be located. The recent PM NAAQS revision
proposed on June 14, 2012, by U.S. EPA for the first time includes near-roadway
monitoring requirements for PM2.5. Currently, U.S. EPA notes that, in their
assessment, there is not sufficient health evidence to support a separate standard for
UFPs.

DISTRICT FUTURE ACTIONS

Although the District has limited authority to regulate mobile source pollution in the
near-roadway environment, there are a variety of measures that District staff will
continue to take to reduce this public health impact,

* The District will continue to fund health effects, exposure, atmospheric chemistry,
modeling, and other research activities aimed at investigating the impact of UFPs
exposure in communities impacted by traffic emissions. An AQMD-funded study
is currently underway to assess potential air quality impacts and the effectiveness
of mitigation measures (e.g. sound walls and vegetated barriers) in the near
roadway environment. The multi-pronged approach of this study includes a

* Mtp:/www aqud govitao/ AQ-Reports/ AQMonitoringNetworkPlan/AQnetworkplan him
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Review of the “Legacy Avian Noise Research Program: Final Report”

This document provides o detailed review of the "Legacy Avian Nolse Reseorch Program: Final Report”
(Biowest 2011; hereafter referred to s LANRP). The review evall and provides on the

LANRF design, implementation, analysis and conclusions (Section 1). In addition, the review also
oddresses key questions related to the LANRF and the proposed West Davis Corridor (Section 2).

Section 1. LANRP Revi
The LANRP is a technical report authored by Bio-West, Inc., an environmental consulting firm operating
in several western states including Utah. The LANRP documents the results of a 4-year study to assess
the impacts of highway noise on breeding bird communities within the Great Salt Lake (G5SL) Ecosystem.
Bio-West designed and implemented the study under contract with the Utah Department of
Transportation. The LANRP was required as a portion of the mitigation for construction of the Legacy
Parkway (UT State Route 67}, an 18.5 km, four-lane freeway located in Davis County, Utah.

The study objectives for the LANRP were to assess the potential impacts of highway noise on avian
diversity, richness, density and productivity. In order to examine these objectives, the authors

established study sites located at varying di to paved high {min di range 0.05 - 23.86
km). A total of six sites were utilized in 2007, seven in 2008 and nine in 2010. Avian diversity, richness
and density were d. ined with a “variable-radius” point count method. Points were distributed

within four habitat types — emergent marsh, grassland, playa and wet meadow. Productivity was
measured by locating and monitoring nests of two common, semi-colonial shorebirds, American Avocet
(Recurvirostra americana ; AMAV) and Black-necked Stilt (Himantopus mexicanus; BN5T) and a small,
solitary-nesting shorebird, the Snowy Plover (Charadrius nivosus; SNPL). Noise levels at each point-
count station and nest were measured in decibels (dB) with sound level meters,

The review of the LANRP is divided into four sub-sections, The first, “Study Design and

p ion”, provides its on the design of the project, as well as methodologies used in the
collection of data. The second subsection, "Analysis”, includes detailed comments on the statistical
techniques used to test hypotheses of the data set. The next compenent, “Study Conclusions and
Li ions”, provides c on the interpretation of the LANRP results provided by the authors and
the extent to which the study addressed the stated objectives. Finally, “Minor Comments” are included
at the end of the review.

A. Study Design and Implementation

1. The LANRP is an observational study, testing for the effects of highway noise on avian breedi
populations. By their very nature, observational studies are limited because investigators have
no influence over which subjects (e.g. study areas) receive which “treatments” (e.g. distance to
nearest highway). Consequently, observational studies can only identify associations between
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variables and are unable to establish cause and effect {Le. experimental studies; Whitlock and
Schiuter 2009). , when Ty di 1, an observational study should include all of
the features of a good experiment that are used to minimize bias and the impact of sampling
error, with the exception of randomization. In an observational study such as the LANRF, the
researcher is unable to assign "treatments” (Le. distance to highway) to subjects (i.e. study
sites). Consequently, the greatest challenge in designing an observational study is to minimize
bias resulting from confounding variables within the study sites (Whitlock and Schiuter 2009). A
confounding variable is an factor, not co lled by the researcher, whose presence
affects the key variables being studied so that the results do not reflect the actual relationship
between the variables under investigation (Whitlock and Scluter 2009).

Twao basic strategies are commonly used to limit the effects of confounding variables. The first
technique is called matching (e.g. Kupper et al 1981), where sites are paired with a control (or in
the case of the LANRP, a distant highway site) having the same or closely similar values for the
suspected confounding variables (Kupper et al. 1981, Whitlock and Schluter 2009). The second
technique is referred to as adjustment, whereby statistical techniques (e.g. Analysis of Co-
variance, Sokal and Rohlf 1981) are used to correct for differences between sites,

For studies such as the LANRP, the selection of study sites is critical for providing reliable
information free from sampling error (Bibby et al. 2000). Unfortunately, it appears that very
little attention was given to this portion of the study design. The authors did not use matching
or adjustment to limit the effects of confounding variables. This greatly reduces the value of the

study and the conclusions drawn from it. The following list p important confounding
variables that should have been addressed in the study design phase or during statistical
analysis.

o Habitat differences. The study sites selected for the LANRP differ significantly in the
type of habitat provided for breeding aquatic birds. These habitat differences are not
evenly spread across the sites utilized or in relation to the distance sites are from
highways (see Table 1 below). The authors selected six study sites < 1 km from the
nearest highway, 2 sites 2 -5 km and 1 site > 23 km from the nearest highway (see
Table 1 below and LANRP Table 1, 2 pg. 5). However, the site located furthest from any
highway, Loc: e Springs Waterfow! M Area (LSWMA), contained no
data from either the grassland or playa habitat types. Furthermore the two
intermediate distance sites, Great Salt Lake Shorelands Preserve (GSLSP) and Salt Creek
Waterfowl Management Area (SCWMA), only had 6% and 7% respectively, of points
distributed within the playa habitat types. To further complicate the study design, many
of the sites within 1 km of highways oversampled playa with roughly 32% of all points
located within this habitat type (Table 1). Unfortunately, the authors do not account for
this in any of the analyses nor do they even address this potential confounding variable,
Because avian communities differ within these habitat types at G5L (Paul and Manning
2008), it is likely that any differences observed (or not observed) could be solely the
result of habitat differences across study sites.

3|Page

Final Environmental Impact Statement




WEST DAVIS

CORRIDOR

Comment 941 (continued)

Response
Section in

Chapter 32
-

L4}

Site management. The authors indicate that study sites were selected because they
were highly managed with regard to water levels. Yet, even the Waterfowl
Management Areas (WMAs) receive different amounts of water and manage those
allocations differently (1. Dolling, R. Hansen pers. comm.). In addition, the authors
included sites with far less active water management such as GSLSP and Legacy Nature
Preserve (LNP). For wetland nesting birds, the amount, timing and duration of water
within the various habitat types dictates their composition, abundance, and success
(Kadlec and Smith 1989, Colwell 2010). The authors do not address this difference in
water management nor do they indicate how water levels and precipitation fluctuated
during the study. Both the total precipitation received, and G5L water elevations
differed significantly throughout the LANRP study. Total annual precipitation measured
at the Salt Lake City Internaticnal Airport varied over 17.8 cm during the four-year study
{Western Regional Climate Center 2013) and GSL water elevation decreased from
4196.3' in 2007 to 4194.7 in 2010 (USGS 2013). Consequently, it is very likely that these
differences in water management and variation in precipitation/G5L elevations affected
the avian communities. However, no discussion of this potential impact is made nor any
attempt to measure its effect on the variables studied. A second confounding factor
associated with variation in study site management, is the extent to which predators are
removed during the breeding season. Predator control Is an important management
technigue that has been shown to increase nesting productivity as well as population
sizes of breeding birds ( 1998), Farmi Bay fow! t Area
(FBWMA) has a very active predator control prog I the Infand Sea Shorebird
Reserve (I55R) does not. The extent to which predator management occurs within all
sites should be considered as it can have important consequences not only for
interpreting the results from the productivity portion of the LANRP but also the analyses
of avian richness, diversity and abundance. Given the imp differences in site
management, the LANRP should have in the very least discussed these confounding
factors and tested for any potential effects,

Study site area, The concept of species-area relationships is perhaps one of the most
well-documented ecological principles in conservation biology (Soulé and Wilcox 1980,
Rosenzwelg 1996). The species-area relationship {or curve) is the concept that as one
samples from larger habitats more and more species are detected. The relative
numbers of species also seem to follow predictable mathematical relationships
(Rosenzweig 1996). Although the information is not provided in the LANRP, a quick
search indicates that the sites used in the study differ significantly in area (Table 2). For
example, Timpie Springs WMA (TSWIMA] is 12 times smaller than FBWMA. Differences

in diversity, richness, and density t large wetland compl and very small sites
could be due solely to species-area re!alsonshlps_ Speclemrea relationships are nat
idered or ioned as a p ial conf g factor.

Each of these confounding factors suggests that the selection of study sites in the LANRP is not free from
sampling error. The nature of cbservational studies makes the elimination of confounding variables
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difficult, however the authors did not attempt to reduce the effects of the most important factors nor
test for their potential impacts throughout the design and analysis phases,

2. Throughout the LANRP, the authors do acknowledge that their experimental design is unable to
account for the confounding effects of highway noise (agriculture, industry etc). They do
indicate that a negative relationship was observed between distance to the nearest highway and
mean noise level. However, the authors do not provide any results for this analysis so that the
reader can understand the magnitude of this relationship nor do they provide the amount of
variation in noise levels that are explained by proximity to highways (P-values, R’, df etc.).
Without this infermation it is impossible to understand the impact that non-highway noise may
have on the results.

3. One of the most significant sources of bias in surveys of avian communities is the individual
observer (e.g. Bibby et al. 2000, Gregory et al. 2004). Pecple differ significantly in their birding
skills, survey experience and ion to detail. C q ly, bias can be incorporated into
survey results if observer effects are not minimized or adj 1 within anal Surveys, such
as the LANRP, that are conducted three times a year, across nine different sites, and over four
different years would be difficult to organize with a single observer. It is thus likely that multiple
observers participated in the surveys. However, the LANRP does not provide any information on
the number of observers, level of their experience in avian surveys or training they were
provided. In the very least the study authors should have addressed this potential source of bias
and preferably tested for an observer effect in the data. Without this information it is unclear if
any bias is included in this study through variation in observer skill or ability.

4. The authors indicate that individual birds detected by calls or songs were not used in the
analyses of species-specific density estimates and noise effects. This is justified for a study such
as this examining the impacts of noise on avian populations. One would assume that in sites
with greater noise a reduction in species detections would occur, if songs and calls were used.
However, the authors did not indicate that this same process was used in the analysis of species
richness and diversity. Furthermore, the authors need to explain how the exclusion of data was
implemented and what species and proportions of observations were not included in the
analyses. It appears from both the text and the data that field observers did record birds
detected by both visual and auditory cues. In the analysis section, the authors state “Only visual
detections were used to eliminate highway or other noise confounding auditory detections of
birds” (LANRP - Species-Specific Density Estimates, pg. 10). Furthermore, data provided in Table
4 of the LANRP (pg. 21) include several species that, because of their behavior and/or
preference for dense habitat, are \renr d:fﬁcuh to detect without the aid of their songs or calls
(e.g. Marsh Wren, Common h Spa , Sora, Virginia Rail, Brewer's
Sparrow, Grasshopper Sparrow, Yellow Warh!er} If field observers were using both aural and
visual cues to locate and count birds then this could potentially lead to additional bias in the
data, Mo information is provided that ensures the authors were able to distinguish in the data-
set between birds only detected via visual cues versus those first detected via vocalizations and
then visually located. It is quite possible that observers, unless provided detailed information
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and training, may inadvertently use vocalizations to orient their attention to areas of activity
where then, visual identification could be made.

5. The authors utilized a point-count method for comparing the diversity, richness and abundance
of wetland birds. They justified the choice of this method because it can provide a robust

i of breeding bird densities and that “it would be difficult to position line-transect routes
within a i getation c ity” (LANRP pg. 3). However, for a study such as the
LANRP, point-counts are likely not suitable for detecting birds. Point counts rely on the observer
remaining stationary, detecting birds by both sight and sound (Ralph et al. 1995). Consequently,
if only visual observations were analyzed, as reported by LANRF authors, the observer is likely
missing individuals and species that are cryptic and secretive (see also Ad above). For this
reason, a line transect would be preferred. In this methed, the observer walks standardized
routes within the study sites and records birds detected along the route. The movement of the
observer is important by allowing the detection of birds flushed by the observer that might not
otherwise be noticed. Transects are also generally more efficient and accurate than point
counts. Given the movement of the observer along the route, transects allow for recording
more individuals per unit time (Bibby et al. 2000). They tend also to be more accurate because
the impact of bias only rises linearly for line transects but geometrically for point counts (Bibby
et al. 2000, Gregory et al. 2010). In addition, double counting is less of a concern for line
transects (Gregory et al. 2010). Because transect routes can be either randomly allocated or
stratified by habitat type, they are very adaptable to studies of wetland birds. This technique
was successfully used to survey SNPL throughout its breeding range including G5L (Thomas et al.
2012), used to monitor and assess the avian population utilizing the LNP (E. McCulley pers.
comm) and was the basic technique used for much of the GSL Waterbird Survey (Paul and
Manning 2008).

6. Species richness, diversity and abundance was assessed in the LANRP by conducting three
surveys per year (May — late July and early Aug) at each site. The authers provide no indication
of how these surveys were collected or randomized between sites. In addition, they provide no
indication of when each survey was collected other than at least 2-3 weeks apart. This
information suggests that some sites had successive visits every 2-3 weeks and perhaps other
sites had surveys separated by longer intervals. G5L and associated wetlands experience

ly large poral changes in abundance and species richness (Paul and Manning 2008),
so the methods used for the randomization of site visits and the timing of surveys Is critical to
avoid introducing bias and/or sampling error into the data.

7. The LANRP provides nest productivity data collected from sites located at varying distances to
highways. The authors provide very little insight into the selection of the species used [AMAV,
ENST and SNPL) other than they are common nesting birds found in G5L wetlands. The authors
also fail to indicate what the study objectives are for examining nesting productivity and how
noise may influence nesting success? If the authors are suggesting highway noise may mask
predator movements, then they are assuming that 1) adult nesting birds detect approaching
predators via aural cues and 2) that they can then dissuade the predator from taking the nest
contents after detection. These assumptions may not be valid for the species chosen in the
LANRP. Avian predators (e.g. gulls and ravens), for these breeding species are most likely
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sufficient body reserves by reducing their daily energy intake (Colwell 2010). Consequently, the
most sensitive time for aquatic birds using G5L may have been overlooked by the LANRP,

B. Analysis

1. All of the statistical techniques used in the LANRP analysis, assume that data are a random
sample from the population, in which each individual has an equal and independent chance of
being sampled (Sokal and Rohlf 1981). Unfortunately the design and analysis of many portions
of this study were conducted in such a way that violates this assumption of independence.
Pseudoreplication occurs in a study wt individual are not ind
but are anal as if they are indep «of one ancther (Hurlbert 1984). “Replication” in a
statistical analysis is important and refers to the ling of i units froma
population. Replication enables one to estimate population characteristics and the precision of
those estimates. In general, the greater the replication, the greater the confidence in the
results. However, the analysis in the LANRP is plagued by taking non-independent data points
and treating them as though they were independent units, thus making a false claim of
replication. When we assume that data points are independent of one ancther we give data
points equal credence and weigh its information as heavily as every other point. If two data
points are not independent, then the data set is being treated as though it is larger than it really
is and as a result calculating confidence intervals that are too narrow and P-values that are too
small.

o Point count data. — The analysis of data derived from point counts was conducted such
that the three counts per year are assumed to be independent (e.g. Pendelton 1995).
However, counts conducted in May at a given site are not independent of counts
conducted later in the same breeding season at the same site (e.g. the same birds will
bbe counted, and the noise levels are not independent of one ancther). Data collected
from the three count periods within a site should be analyzed separately, averaged so
that a mean value per site is used, or alternatively time should be included as a factor in
the analysis. For example, in the analysis of Yellow-headed Blackbird density and its
relationship to “highway noise”, the LANRP lists a sample size of 81 for the linear
regression analysis (see LANRP Table 5, pg. 24). According to the information | could
extract from the LANRP' the sample size should only be 28; roughly only 1/3 of what
was used in the analysis.

o Nesting success data. — Information provided within the LANRP suggests that
pseudoreplication may have occurred in the analysis of nesting success data. Because
standards of statistical reporting were not followed (e.g. Sokal and Rohlf 1981, Whitlock
and Schiuter 2009), it is difficult to infer how each analysis was constructed. It appears
that noise levels were obtained at each nest or at groups of nests and then regressed on

° on the and specific results obtained is extremely difficult. Very little data ks
provided that would allow for an of Is and methodal The authors do not follow common
practices and standards for reporting the results of statistical tests.
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apparent nesting success. However, the noise levels at nests within a given site are not
independent of one another. Furthermore, the success of individual nests at a site are
also not independent data points and should not be treated as such in the analysis.
Each site will likely have noise levels varying consistently within the site (see LANRP
Results pg. 12) as well as the same suite of nest predators, and management regime.

2. The LANRP did not address or consider the importance of annual variation in diversity, richness,
density and productivity. In most studies, this is often the most striking cause of variation (e.g.
Frederick and Collopy 1989, McShea 2000, Schmidt and Ostfeld 2003, Cavitt et al. 2008, Paul
and Manning 2008) and yet the LANRP does not even test for the importance of annual
variation. Clearly by not attempting to understand how these variables change over time,
inferences drawn from the results are suspect.

3. Wetland habitats within the G5L ecosystem differ considerably in their vertical structure. Playa
habitats are open and expansive areas with little to no cover, whereas emergent marsh, wet
meadow and grassland habitats have significantly more vegetative cover and a much higher
vertical structure, The attenuation of sound is likely much different in flat open playas relative
to an emergent marsh filled with Phragmites. Noise is likely to penetrate and affect avian
populations differently depending on the habitat type utilized, Data for the LANRP was
collected in each of these different habitat types, but was not addressed or included in the
analysis. This coupled with the uneven distribution of habitat types within study sites (see A1
above), suggests another confounding factor that can impact interpretation of results,

4. Inordertotestthe ial effects of highway noise (sul ing distance to nearest highway)
on avian densities, the authors cc i a “combined density estil " for the 10 most
numerous species. The rationale for such a ined esti is not provided nor does it

follow any standard practices within the literature. The species included in this estimate are
vastly different in their behaviors, life histories, and GSL population sizes. In addition, the
authors do not provide information suggesting that no i fons existed b densities of
these species and sites. Similarly, it is unclear why only two species (Yellow-headed Blackbird
and Common Yellowthroat) were singled out to compare the effects of highway noise on their
population densities. The authors should have examined densities of each species rather than
selecting just two examples for the analysis. It is not clear why density data were collected on
each species if the information is not used to inform the LANRP.

5. Throughout the entire LANRP, detailed information is lacking. This makes any understanding of
statistical models and results difficult, if not impossible. The format used by the authors does
not conform to any known standard practice of reporting statistical test results,
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€. Study Conclusions and Limitations

Because of the significant problems identified with the design, implementation and analysis of the
LANRP, very few conclusions can and should be drawn from the study. The authors themselves identify
several weaknesses and also caution the use of the data (LANRP Discussion pg. 28). The selection of
study sites and the subsequent analyses did not take into consideration known and significant
confounding variables. Lack of attention to these factors reduces the value of the study and call into
question the results obtained. These confounding variables are detailed above but include the
confounding effects of habitat, management and size of each study location. The authors statement
that a “lack of significant relationship between distance to highway and bird density suggests that birds
are able to inhabit areas close to highway corridors.” (LANRP Discussion pg. 28) is imprecise and
misleading. The authors have failed to account for significant confounding variables and significant
sources of variation that likely reduced the ability to detect differences. In addition, the authors only
compared the 10 most abundant species, which in itself biases the data set toward the most widespread
species, Widespread and common species may not be the ones most likely affected by highway noise.

The selection of focal species for the productivity analyses was not explained and appears to have
ignored important aspects of their life histories, and behaviors which suggest they may not have been
appropriate choices for study. In addition, the extremely high proportion of nests monitored with
unknown fates (20% overall and over 40% at one site) effectively elimi the infi ion provided by
this portion of the study.

D. Minor Comments

Although the fallowing ¢ are minor in scope, they are included below.

1. The scientific name for Snowy Plover is incorrect within the LANRP (LANRF Methods pg. 7).
The correct name is Charadrius nivosus.

2. WMAs are misidentified throughout the LANRP as “Wildlife” Management Areas. The
correct name is “Waterfowl” Management Areas.

3. The LANRP provides insufficient information on all aspects of the project. This makes it
difficult for any interpretation of results. For example, study sites are not adequately
described in report, The reader isn't provided with even the most basic descriptive
information about each site’s size, habitat, and regime. 1 this
lack of attention to detail is not limited to the study site descriptions, There is a lack of
infermation on all methodology (float schedules for aging eggs, how these were calibrated
etc). There is no indication of how the number of point count stations per site was
determined. Even though the density of avian populations was a key feature in the
analyses, these density estimates were never provided for species and sites.

4. The results of regressions describing the relationships between species diversity, and
species richness and highway noise were indicated as significant (LANRP Results pg 20).
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However, the direction of this relationship is not indicated. This result seemed to be an
important finding and yet no discussion of this was ever made.

Section 2 Specific Questions Add
1. Synthesize and critique the LANRP.
a. Comment on the “Suggestion For Future Study” and the significance these reported

limitations with the study might have on drowing conclusions about the impact of the
WDC on the G5L Shorelands Preserve.

The review and synthesis of the LANRP is outlined in detail within Section 1 above. The authors provide
insightful information within the “Suggestions for Future Study” section of the LANRP. | would also
suggest that future studies should address the known confounding variables (either through better site
selection or adjustments in analyses), and utilize different methodologies for surveying avian
communities.

2. Can valid conclusions about impacts of the WDC on bird species diversity, nesting and foraging in
the GSL Shorelands Preserve be drawn from this study?
a. Can impacts to species that nest along the shoreline of GSLSP, but also use the preserve
for feeding, be determined from the report.
b. Can impacts to State sensitive species be identified?

The LANRP reviewed for this project does not provide adequate information that would allow informed
inferences to be made regarding the potential impacts of the West Davis Corridor on avian diversity or
productivity within the GSLSP. The rationale for this statement is provided in detail in Section 1 above
and summarized below. The LANRP did not consider or evaluate the importance of sites for foraging
birds nor populations that rely on sites such as the GSLSP during migration.

In general, the LANRP did not adequately select sites that would eliminate confounding variables. Thisis
most apparent with the inclusion of the GSLSP, which is unlike any of the other sites studied in the
LANRP. All of the other sites are managed intensively for water (see Section 1A above), whereas the
GSLSP does not manage for open water | d Water within GSL land
requires the use of dikes and water control structures that physically change the landscape from its
natural condition. The result of intensive water management is a mosaic of fragmented wetland habitat
types within close proximity to one another. The landscape within the GSLSP is very different from this
type of managed wetland. At this location wetland habitats intergrade with one another and there is an
absence of sharp, harsh habitat edges. In addition, the WMAs have instituted management plans
specifically designed to enhance waterfowl | and productivity. This is not the case at the
GSLSP where rfowl are idered imp but not the focal taxon. WMAS also have an intensive
predator management program which is not the case within the GSLSP. Predators are managed within
the GSLSP but at a lower level than within the WMAs. The GSLSP is also unique in that a substantial
portion of the habitat lies within upland sites (Le. wet meadow and grassland). These areas are critical
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habitat for upland nesting waterfowl, Long-billed Curlew, and Bobalink.

Shorelands Preserve.

management characteristics with the GSLSP.
4. Are there ony other significant strengths or weaknesses of the report?

The review of the LANRP is provided in Section 1 above.

12| Page

habitat for foraging aquatic birds such as White-faced Ibis, Franklin's Gull, and provide impertant nesting

The LANRP did not address impacts to state sensitive species or those of conservation concern.
Although individuals were detected and reported within the LANRP {e.g. Grasshopper Sparrow, Brewer's
Sparrow, Bobolink, Long-billed Curlew), no analyses were conducted to determine the impacts of
proximity to highways or highway noise on these populations. Productivity data was collected for
Snowy Plover, however only 17 nests were located and thus analyses were not possible,

3. Are the seven study sites used in the LANP, sufficient to make inferences on/in the G5L
The design and structure of the LANRP s not sufficient to make inferences to the GSLSP (See Section 2

question 2 above). Significant differences exist between the actively managed wetland sites and GSLSP
such that the comparisons are not valid. No other site studied within the LANRP shares habitat and
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Table 2. Approximate area (ha) of each study location. Data could not be located for Box Elder Creek
Restoration Area.

Site Area (ha)

Box Elder Creek

Restoration

Area

Inland Sea

Shorebird 1468

Reserve

Farmington Bay 7284

WMA

Legacy Nature 890

Preserve

Public Shooting 4703
WMA

Timpie Springs 576

WA S .

Salt Creek WMA 2198

Great Salt Lake

Shorelands 1760

Preserve

Locomative 4800

| Springs WMA
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32.14.3X

466 NORTH B00 WEST KAYSVILLE, UT 84037
877.298.1991

westdavisEutah.gev
www.udot.utah.gov/WestDavis

Wetland Update Summary T
October 2012 corrinon

Over the past two years, the West Davis Corridor EIS team has collected and analyzed
information from much of western Davis and Weber County. Part of that effort has included
studying wetlands. This summary will explain what wetlands are, why they are important, how
our team has studied thern over the course of this project, and how they have influenced the
location of alternatives.

What Are Wetlands?

Wetlands are an important natural resource and are federally protected by the Clean Water
Act. Besides being a beautiful part of the natural environment, wetlands act as flood control
and water storage, as well as filters to help remove harmful contaminants from agricultural
runoff, surface water, and ground water. In addition, they serve as habitat for a wide variety of
wildlife.

The term “wetland” can be confusing because it does not simply mean land that is wet. To be a
wetland, an area must have all of these characteristics:

Water — Water must be present at or near the surface for at least part of the growing season.
Wetland scientists use the term “hydrology” when evaluating the prevalence of water,

Soils — Soils must be saturated long enough during the growing season to limit the amount of
oxygen available to plants. The types of soil that support this state of saturation are called
“hydric soils.”

Vegetation — Only certain kinds of plants can thrive in an environment that is frequently
flooded and lacks oxygen. The presence of these “hydrophytic plants” indicates the possible
existence of a wetland.

The amount of water, the kind of soil, and the types of plants can vary, but a certain
combination of all three must be present in order for an area to be classified as a wetland. In
order to designate wetlands, scientists throughout the United States use the same set of rules,
which are found in the 1987 U.5. Army Corps of Engineers Wetlands Delineation Manual and
Regional Supplements. These manuals are recognized as the current authority on wetlands
identification by both the Environmental Protection Agency and the Corps.
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466 NORTH B00 WEST KAYSVILLE, UT 84037
877.298.1991

westdavisEutah.gev
www.udot.utah.gov/WestDavis

Wetland Update Summary T
October 2012 corrinon

Avoid, Minimize and Mitigate

Under Section 404 of the Clean Water Act, any action that places fill material into wetlands
{such as building a new roadway) requires a permit from the U.5. Army Corps of Engineers. In
order to obtain this permit, agencies must show they have first tried to avoid impacting
wetlands. Then, they must demonstrate that they have minimized the amount of wetland
impact. Finally, any remaining impacts must be properly mitigated.

History (2010 and 2011 Surveys)

B {and fadarall

area Y pr d resource, the West Davis Corridor EIS study has
included a series of wetland surveys to determine where wetlands are located.

The first survey our teamn conducted was done at the beginning of the study in the spring of
2010 and locked at the entire study area, from Parrish Lane in Centerville all the way up to 12"
Street in Ogden.

Because the study area was so large, wetland vegetation and hydrology were used to define
potential wetland areas. This is the common practice around the country for large
environmental studies. Once this initial wetland survey was complete, our team was able to
proceed with alternatives development.

In February 2011, we had narrowed the possible alternatives down to three, and we shared
these alternatives with the public. Many questions arose about the wetland areas we were
showing on our maps. Our team was asked to look more closely at several specific areas of
concern.

That spring, our biologists were sent into the field again to look more closely at certain areas.
This survey was similar to what was done in 2010, looking at hydrology and vegetation.
However, we were able to focus more closely on areas near the alternatives.

The 2011 wetland survey found that in some areas, there were more wetlands than we had
estimated the previous year. In other areas, there were less wetland areas. These variations
occurred because our biologists were able to look more closely in areas around our alternative
alignments and not just a general assessment of the entire study area.

Final Environmental Impact Statement




WEST DAVIS

CORRIDOR

Comment 941 (continued)

Response
Section in

Chapter 32
-

466 NORTH B00 WEST KAYSVILLE, UT 84037

877.298.1991

westdavisEutah.gev
www.udot.utah.gov/WestDavis

Wetland Update Summary T
October 2012 corrinon

Changes to the Alternatives Based on 2011 Survey

It was because of those changes in wetland areas that we took her look at the
to see where we could make some shifts to further minimize impacts, not only to wetlands, but
also to homes and farmland.

One of the areas where we estimated less wetlands was in West Kaysville. Because our new
survey data showed less wetlands west of the power lines in this area than we previously
estimated, we shifted the alignment to the west side of the power corridor. This shift allowed
us to avoid directly impacting 17 homes in the West Kaysville area.

In Syracuse, the data showed more wetlands than we had previously estimated. This increase
opened up some new refinements to Alternative B in Syracuse. We made a shift to Alternative
B that had similar wetland and home impacts, but saved approximately 40 acres of prime and
unigue farmland.

Spring/Summer 2012 Survey Work

After our refinements were released, questions were still raised about the wetland survey
work. Remember that at that time, the wetland data was based only on 2 of the 3 factors that
classify a wetland — hydrology and vegetation. Knowing how critical it was to be certain on the
wetland locations, and with the help of additional funding, the West Davis Corridor team
decided to look at the 3" factor in determining a wetland - the soil.

In the spring of 2012, our biologists once again went into the field to assess the wetland areas,
but this time they were identifying any areas with hydric soil. In doing so, the biclogists dug
over 500 test holes to evaluate the hydric properties of the soils in the area.

Through these efforts, it was discovered that many of the areas previously determined to be
wetlands did not contain the hydric soil properties to qualify as a wetland.

Qur biclogists also studied the source of any present water to determine whether it was natural
or coming from somewhere else, such as irrigation runoff,

The new revised wetland data is now complete because it includes all three factors that make
up a wetland: hydrology, vegetation, and soils. The soil component has proved to be very
crucial in the West Davis Corridor study area. Seasonal and irrigation changes can cause yearly
fluctuations in hydrology and vegetation, but it takes several years for a soil to develop hydric
properties. This means that even though 2012 has been a dry year, it does not cause changes in
the hydric properties of the soil.
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466 NORTH B00 WEST KAYSVILLE, UT 84037
877.298.1991

westdavisEutah.gev
www.udot.utah.gov/WestDavis

Wetland Update Summary WEST DAVIS
October 2012
Effects of the Completed Study

With the new wetland data, the West Davis Corridor team has been able to make shifts to the
alternatives to further minimize impacts. These alig hanges are available on the project
website. The project team will now need to incorporate these new shifts and wetland

information into the Draft Environmental Statement (DEIS), which will require additional time.

With these new changes, we anticipate that the DEIS will be released for public review in spring
2013, It is important to remember that no final decisions have been made on an alternative. A
final decision will not be made until the study is complete and a final Record of Decision is
approved by the Federal Highway Administration in 2014.

‘Wetland Survey Information for 2010, 2011 and 2012

All of our wetland study information can be found at www.udot.utah gov/westdavis, under the
Documentation Page. Select the Wetland tab to view all our wetlands documentation.

If you have any questions, please contact a member of the public information team by calling
the project hotline at 877-298-1991 or sending an email to westdavis@utah.gov.
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H H PUBLIC LANDS POLICY COORDINATION

JOHN HARJA
irector

State of Utah
GARY R HERBERT
Governor

GREG BELL
Livwtrnanr Governsr

April 26, 2011

Randy Jefferies

Utah Department of Transportation Region |
166 W Southwell Street

Ogden. UT B4404-4154

Subject:  West Davis Corridor
RDCC Project No. 25280

Dear Mr. JefTeries;

The Public Lands Policy Coordination Office (PLPCO) has coordinated a review by other
state agencies of this proposed project, Comments from state agencies are listed below for your
review,

Division of Water Rights

This project may require a stream alteration permit or a water right. Please contact Dana
Dredge at (801 $38-7392 if you need further assistance.

Division of Drinking Water

The division has determined that Alternative A would have the least possible impact on
public water supplies/sources because it is almost entirely outside of any source protection zones.

32.14.2H Division of Wildlife Resources

and 32.27J The Farmington Bay Wildlife Management Area (FBWMA) is an important resource to the

state that protects waterfow! habitat and provides public hunting recreational opportunities. This

project muy result in the loss of some FBWMA lands and/or impact important wildlife resources on

the FBWMA. The state requests the Environmental Impact Statement (EIS) provide sufficient

information to allow analysis of how the FBWMA may be affected by West Davis Corridor (WDC)
jon and operation. Specifically, the state requests the EIS consider:

«  Loss of the FEWMA North access for hunting and recreational use of area dikes and
marshes.

. . «  Loss of direct public access and recreational use of the FBWMA Nature Center and trails.
»  Direct loss of FEWMA property.
x 1 1 *  Potential impairment of Utah Division of Wildlife Resources (UDWR) water rights.
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The FBWMA should be idered a U.S. Dey of Transp A(f) property as it is
a publicly owned recreation area, and a wildlife/waterfowl refuge. The FBWMA has sipnificant
value to the residents of the State of Utah and construction of the WDC may substantially impair 4(1)
uses associated with FEWMA.

Additionally, Gloves's Lane is adjacent to FBWMA and the wetland purcels associated with
them would be impacted by the Glover Lane alignment. These parcels are mitigation for wetland fill
in other locations and the loss of the functional value of these wetlands will also need to be

ppropriatel igated. UDWR ly assists with property management of these parcels, s they
will ultimately be added to the FBWMA. Wetlands along this aligr should be idered
perenaial, high value wetlands as they support important habitat for several species of ducks, Canada
geese, shorebirds and water birds. Also. the upland fields are important foraging sites for Canada
geese and they support nesting populations of ducks and ring-necked pheasants. Bald eagles use
winter roost and resting sites along Farmington Creek and other tree sites within this corridor during
the winter months, Eagles may be displaced from a loss of these trees or by disturbance from close
proximity of the proposed highway. The Glover's Lane alignment will impact 124 acres of wildlife
habitat, 8.6 acres of wetlands and 90 acres of floodplain, while the North Shepard Lane alignment
aption will impact only 14 acres of wildlife habitat, 0.7 acres of wetlands and 2 acres of floodplain.
Due to the reduced impacts to wetlands, wildlife habitats and public uses, the division recommends
the Shepard Lane option for the WDC connection to [-15. The division recommends the EIS include
an analysis of the potential impacts to these habitats for the North Shepard Lane and Glover Lane 4
alignment from potential fragmentation and degradation by this project.

The alignment that begins at Shepard Lane and meanders north along the eastern boundary of

the Great Salt Lake (GS1.) wetlands to just west of Bluff Road is shared by all 3 alternatives. This

i would impact approxi 3] acres of diverse wetlands and 276 acres of high quality
wildlife habitats. This corridor crosses the Rouche Access UDWR owns and manages for sccess 1o
recreational marshes adjacent to the GSL. The recreational marshes are owned by The Nature
Conservancy and the State of Utah. The state requests the EIS provide sulficient information to
allow the analysis of how the Rouche Access and other recreational access points may be affected by
WDC construction and operation. I addition, the division recommends a detailed analysis of the
other wetlands and wildlife habitat in the corridor focusing on potential impacts from habitat
fragmentation and degradation.

Alternatives A and B share a similar alignment from Gentile Street 1o 5500 South. This area
provides habitat for neo-tropical migrant songbirds and provides a nesting and migratory corridor
between the wetlands to the west and riparian/wetland habitats to the east. Portions of the Hooper
Slough have been identified and zoned as a “nature area” by Hooper City. UDWR receives waler
drainage flows from the Weber Basin Water Conservancy District, to support wetlinds in the
Howard Slough WMA and portions of Ogden Bay Waterfow| Management Area (OBWMA) in this
comidor. The division recommends analysis of the impact of this alignment to wildlife from
fragmentation, loss of drainage flows, and the loss of water flows to downstream wetlands in the EIS.

The arterial alignment of Alternative A begins at 4000 South and continues north to 1200
Street in Ogden. This alignment may impact the Niclson Access road, UDWR's north-castern access
point to the OBWMA. This access area is located at approximately 2550 South and 5100 West and
will need 1o remain available for public and administrative access during construction activities and
llowing any p i in this location. The division requests the EIS provide sufficient
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Comment 941 (continued)

information to allow the analysis of how this area may be afTected by WDC construction and
operation.

The wetlands located west of this alignment have been identified as medium quality in the
EIS. UDWR's knowledge of these wetlands and observations of wildlife use over time suggests
these wetlands should be considered as high quality. The division recommends analysis of this
alignment include impact to wildlife from fragmentation. loss of drainage flows, and the loss of water
flows o downstream wetlands in the EIS.

The Alternative A alignment with a central aption branches off from the shared Alternative A
and B alignment near 2700 South in §; and heads north/north-west out into the GSI. around
the North Davis Sewer Improvement District (NDSID) facility, The EIS should include analysis of
the following wildlife concerns:

«  Wetlands located nerth-west of 1700 South should be considered high value wetlands due 1o
their location adjacent to the Great Salt Lake. The majority of this area is an important
staging area for raplors, waler birds and shorebirds,

+ Theali crosses many wetland: iated with the floodplain of the GSL.. The arca
west of the NDSID supports extremely valuable wetland habitats for water birds,

« The GSL water clevation has been at the level of the discharge point from the NDSID. Any
alignment in this area should consider design options to accommaodate a high salt water
seenario,

» This alignment needs an evaluation of wetland acreage and/or wildlife habitats similar to
other ali ives including the i d created by the Nature Conservancy.

For all alignment alternatives the EIS should address the following issues and concerns:

+  Degradation of wetland water quality from potential contaminant drainage into wetlands
from items such as petroleum products, snti-freeze, ice-melting chemicals, vehicle spills, ete.

+  Impacts to shallow groundwater aquifers that support downstream wetlands.

s Direct, indirect and cumulative impacts to wetlands and wildlife and their habitat including
fragmentation of wetlands and wildlife habitats, hydrological impacts to GSL. noise impacts,
and lighting impacts.

» Increased potential for noxious weed i and trash

The State of Utah appreciates the opportunity to review this proposal and we look forward to
working with you on further analysis of this proposal. Please direct any other wrilten questions
regarding this correspondence to the Public Lands Policy Coordination Office at the address below,
or call Judy Edwards at

Sincerely,
i
John Harja
Director

Page3of 3
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March 25, 2011
Mr. Randy Jefferies
Utah Department of Transportation
466 N 900W
Kaysville, Utah 84037
Dear Mr. JefTeries:
322 ) 13C J::L; s:mn Utah Wildlife in Need is ardently opposed to the Western Farmington, South Option for
S Weanlilent the West Davis Corridor. We strongly UDOT to designate the Shephard Lane
e ion as their preferred alig

Maunsel Peass
Vice President
g Placement of the West Davis Corridor on the West Farmington, South Option alignment
g,‘.,.:;:'"m.,m will severely impair the wildlife and reereational values of the Great Salt Lake Nature
ik ok Center at Farmil Bay Waterfowl M. Area (Nature Center) and diminish its

Al Trout waorth.

.2,

e Annually the Nature Center serves the needs of over 20,000 students and visitors from
Jin Karpavwitz along the Wasatch Front and numerous states and foreign counties, 'The Nature Center
and Farmington Bay Waterfowl Management Area are major destination sites in Davis

Lysa DeFreitas : ‘ 2 tinat ;
Robart Hastnyager County and praised for their esthetie, educational, recreational, wildlife and economic
Executive Director values.

UWIN is 2 Utah based, 501(c)3, public nonp fi jion. UWIN has provided the
financial support for the Nature Center. 1t raised over a million dollars for the Nature
Center's construction and operation, This includes a $160,000 Federal Highway
Administration grant that was used to fund the 2010 construction of a 1.5 mile boardwalk
and nature trail at the Nature Center.

Sixty of the Nature Center’s 300 actes were acquired by the Utah Transit Authority to
fulfill their wetlands mitigati igations for ion of the Front Runner

commuter rail line. Placement of the corridor on the West Farmington, South Option
alignment may put at risk the mitigation value of this property, constituting
ideration of the mitigation decisi

Exhibit |

WA LWINLOTE
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March 31,2011

Subject:

Again, Utah Wildlife in Need opposes the Western Farmington, Suu_th Option and

strongly ges UDOT to desi the

alignment.

Sincerely,

Robert Hasenyager
Executive Director
Utah Wildlife in Need

phard Lane C as the p
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April 27,2012

Dave Millheim, City Manager
City of Farmizgton

160 South Main St
Farmingten, UT 84025

Subject: Farmi Conservation E; and West Davis Corridor Project

Dear Mr. Millbeim:

The Utsh Department of Transportation (UDOT) and Federal Highway Administration (FHWA) request
your assistance to help FHWA make a necessary d ination about i the City of
Farmington holds on several tracts in the western part of Farmington. FHWA and UDOT are completing
an environmental impact statement (EIS) and Section 4(f) evaluation for the West Davis Corridor Projest,
located in part in Farmington. UDOT is pursuing multiple altemnative alignments for this new highway,
including some that could affect lands on which you hold a Deed of Conservation Easement, The primary
conservation easements in question are the Farmington Meadows easement, signed by Mayor Scott

Harb 10/12/2007, the Farmington Ranches phase 6 casement, signed by Mayor David Connors
12/22/2005; end the Buffalo Ranch easement signed by Mayor Connors 7/2/2003, FHWA, as a potential
funder of the project, is required to d ine if certain park, or wildlife refuge lands are

protected by federal transportation law knawn as “Section 4(f)." Section 4(f) is so called for the section of
the U.8. Department of Transportation Act in which it originated. It now is codified at 23 USC 103(c) and
further detailed in FHWA regulations at 23 CFR 774, Your assistance as the owner and manager of the
conservation easement will be appreciated.

To qualify for Section 4(f) protection, a property must be publicly-owned. If it is  park or recreation ares,
it must be oper: for use by the general public. I it is & watecfowl or wildlife refuge, it generalty would be
apen to the public unless restricted specifically to protect wildlife resources. The law also applies to
historic or archaeological properties on or eligible for the Mational Register of Historic Places, but that
seems unlikely to apply to these conservation easements. Finally, the property must be  “significant”
park, recreation area, or wildlife refuge.

Significance. FAWA has a Section 4(f) policy paper that states:

The meaning of the ferm “significance, " for purposes of Section 4(f), should be exploined to the afficial having
Jfuritdiction. Significnnce means that in comparing the availabilily amd fimctian of the park, recreasionnl area or
wildlife and waterfowl refige, with the park recreation or refige obfectiver of the commanlty of uthority, the
resunirce in guestian plays an important role i meeling thave objectives.

488 HORTH D00 WEST KAYSVILLE, UT 84037 - 077.200.1981 = gov = dot.utak,
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Dave Millheim
April 21, 2012
Page 2of 3

Public © hip, It is our und ling that the conservation easement is “publicly owned™ by the City
of Farmington, and that the conservation casement terms are managed through the City of Farmington.

Public Access, Tt is cur und ding through the language that the land is available in
designated areas, as illustrated on the respective exhibits atiached to cach easement, for public
recreational use and/or community open space.

Park, Recreation Area, or Wildlife or Waterfowl] Refuge, The easement language is similar for these
conservation The purposes is identical

The purpote of this Easement (s 0 assure that the Property will e retained fovever by itr saturel, seenic,
agriculiiral andlar gpen space condition and o pravent anp use of the Property that will zigaificandly impair or
interfere with the conservation values of the Property. Any wss of the Property which may inpair or iaferfere with
:kmmrwnManstwfmmmahw&mwwwwm
confine use of he Property to activities consistent wit the purposes of thir Ezsement @ prevervation of the
cantervation values of the Property.

The “Recitals” sections of the respective conservation ‘have oaly minor variations. The
following example is from the Farmington Meadows easement:

WHEREAS, the Propeny passess wnigue, sensitive, natural, scenlc, aesthetic, open space, wildlife, ecological,
floodplain, riparin commusities andlor wetlond values {eollectively referred i3 ar “conservation valwes ) af’
grear imporiance i0 the Grangor, the Grantee, and the Purblic; and

WHEREAS. Grontor imtendr that the conservalion values of the Property be preserved and siabutained by
contlnuation of ute of the Properly in siuch a wiy whick does not significandly impalr or interfera with thase
varlues and which provides for appropriate manwral, ecological, agriculniral, cpen spoce and recreational uses af
the Property....

The Farmington Ranches phase 6 and Buffalo Ranch easements leave out “sesthetic™ ind “ccological™
values and add “farm" values in the first paragraph. Both of these also “provide for™
“educational” uses and do not provide for “natural” uses in the second paragraph. All the easements
mention recreation and wildlife,

Cur und fing from the F City 2011 Official Zoning Map is that these areas are zoned as
AA, “Agricultural, Very Low Density.” On the ¢ity's 2011 General Land Use Plan map, they are noted
as DR, “Development Restrictions, Very Low Density, and/or Agricultural” and not as PPR,
*Public/Private Recreation, Open Space, andfor Perks, Very Low Density.” Buffalo Ranch trails show oo
the city's trail map.

Section 4(f) does not protect agricultural land and enly protects those portions of multiple-use lands that
are designated for o function as significant public parks, significant public recreation aress, or significant
public wildlife or waterfow] refuges. The casement language quoted above could be construed as
protecting the lands for recreation area purposes or wildlife refuge purposes, or possibly for park
purpases. The easements allow for constuction of certain trails, and it is our understanding that
substantial public-use recreation trails do exist on the Buffalo Ranch propenty. Less clear is the intent and
management of general conservation portions of these easements,

Please provide a written response to this letter by May 11, 2012, In it, please address the following:

1. Dozs the City of Farmington, as the public body with jurisdiction over the Parmington
conservation casements, considers these lands and easements, or delineated portions of them, to
be publicly-owned parks, ion arcas, or wildlif refuges? Please provide any
d ion of their designation or for these purposes.
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Page Jof 3

2. Does the City of Farmington consider these lands, or delineated portions of them, to be
“significant” (a5 defined in the quote above) s a parks, recreation areas, or refuges?

3. How and by which department does the Cily manage or oversee these lands and terms of the
casements?

4. What group or erganization actively manages the land for the purpose stated in the conservation
sasements?

5. How are the conservalion casements currently used?

6. How does the City view the similarities and di among the inchudi
mettions of agriculture, trails, recreation, and wildlife), the City"s land use plan, and the city's
zoning plan? Are other parks or conservations areas in the City designated with the same zoning
and land use as the conservation easements?

7. Are the lands, or delir d portions of them, specifically open to the
public or closedirestricted?

8. Arcthere designated areas within the easement lands that are ifically planned to be P
for park, ion, or wildlife refuge purp Please provide any documentation

Please don't hesitate to call Vince [zzo at

showing official intent to develop these bands for such purposes.

if there are questions. Thank you for your

assistance.

Sincerely,

{mw}—:.%\g

Vincent Lezo
HDR Engireering
West Davis Corridor Consultant Project Manager

oot

Project File
Paul Ziman, FHWA

406 NORTH D00 WEST KAYSVILLE, UT 24037 « 077.200.9851 « 'l * www.udot.stab,
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Tiwroms Beomanes - 1847

FARMINGTON CITY

Jomw Briros
Coay R. Rz
Crewy Rovear
Jod Tarnor
James Yousa
e
Dave Mnrmes
CITY MANAGER
May 11, 2012

Vincent lzzo

HDR Engineering

‘West Davis Corridor Consultant Project Manager

466 North 900 West

Kaysville, Uth 84037

Mr. lzzo:

1 received your request for a written resp to eight questions p d in your letter to me dated

April 27, 2012. Thank you for taking the time to seek Farmington City's input regarding the large
tracts of open space preserved on the west side of our community. Your questions are set forth
below, with my response following each question:

1. Does the City of Farmington, as the public body with jurisdiction over the F: g
conservation easements, consider these land and casements, or delineated portions of them,
to be pubhcly—owned parks, recreation arcas or wildlife/'waterfowl refuges? Please provide

any d of their designation or g for these purp
Yes. The public owns the easements, they are under the ownership of Farmington City. The Clty
acquired these casements through in-kind p of comparable value by i
mmasmg in the number of lots available to the thm isting property owners for l.hm'.r proposed
Our 35 show that th (pl 1

and soon to be a fourth, encumber the ground in the path of the pm'posed westerly alignment of the
West Davis Corridor (WDC) [note: the conservation easement for the Hunters Creek development
will be recorded soon and will be similar to the others].

Each ly stipulated therein, p unique and sensitive natural scenic, open
space, wildlife, farm!and. ﬂoodplmn and/or wetland conservation values, and was recorded for the
purpose of preserving and maintaining these uses, Pubhclymad pm-Ls, recreation areas or
wildlife/waterfowl refuges are allowed within the t area. P 1y, for ple, the City
has an improved trail approximately 3 miles in length (and additional 1.3 miles of trail soon to be
improved) available to the public across all three easements and the yet be recorded 4" easement.

Farmington City is legally responsible and must expend public monies to enforce violations of the
easement and ensure that parks, recreation areas or wildlife/waterfowl uses of the easement are still
available to the public (see enclosed easements). The City has taken such enforcement action in the
past when debris has been dumped on the pmpmy when property owners have desired to encroach
on conservation land with buildings or ized imp orto buildings beyond
what the eascments would allow, ete.
160 5 Mamy - P.O. Box 160 - Fasmmmwcron, UT 84025
Prowe (801) 451-2383 - Fax (801) 451-2747
wwrw farmington utah.gov

Scorr C. Hanmoersos
TR
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2. Does the City of Farmington consider these lands, or delineated portions of them to be
“significant” (as defined in the quote above) as parks, recreation areas, or refuges?

Yes. The lands are s1gmﬁcant due r.o their Iocatmn along the shore of the Great Salt Lake, and their
unique conservation i and the land identified on the City's Resource
and Site Analysis Plan (an element ofth: City’s General Plan) and must be preserved for such things
as parks, recreation areas or wildlife/waterfowl refuges. The lands are also significant because of the
magnitude of the size of area that they encompass. They cover hundreds of acres.

3 How and by which department does the City manage or oversee these lands and terms of the

easements?
AND
4. What group or organizati tively the land for the purpose stated in the
conservation easements.
The Farmington City C ity Devel t Department, with the assistance of its legal
1t; fi and the lands in terms of the conservation easements, and the City's

Public Works and Parks and Recreation Departments, and the City"s Trail Committee, manage and
oversee these lands in terms of trail use. A “Trail Boss™ (or in certain circumstances more than one
trail boss) is assigned by the Trails Committee to walk and inspect the trails/lands on a regular basis.

5. How are conservation easements currently used?

Recreation (trails), natural scenic open space, wildlife habitat, farmland, floodplain and wetland
preservation, and green space, preservation of streams, stream corridors, and water courses.

6. How does the City view the similarities and differences among the casements (including
ions of agriculture, trails, and wildlife), the City’s land use plan, and the
city’s zoning plan? Are other parks or conservation areas in the City designated with the

same zoning and land use as the conservation easements?

[ will answer this qucstlon in three parts because it appears that one can construe the first question
in this section regardi ilarities and diff ™ in two ways. Section A and B below deal

with the first question and Section C is in resp to the question in the last

easements T.he Cuy s la.nd use plan (or Gmerzl Pla.n],nmiﬂ:e my ] mnms pla.u {or Z»mn,g

Ordi ilar in purpose and fi ington views no differences in purposes among
the three d They are 1y mmpauble.

All the were obtained i with purp set forth in Section 11-12-010 of the
Farmi: Cit)r" icipal Code includi amongmherthmgs,i)“oensewancnofopenspaw
land, including those areas unigue or natural f such as

stands, streams, stream corridors, flood walls, berms, watercourses, farmland, w:ldhfc nomdors
and/or habitat, historical buildings and/or sites, archeological sites, and green space, by setting them

2
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aside from development™; 2) “provide i ives for the ion of gr systems and open
space within the City for the benefit of present and future residents”; and 3) “create neighborhoods
with direct visual and/or ional access to d sensitive and conservation land".

The purposes of this Section of the Municipal Code (as well as the easements) are consistent with
goals, objectives, policies of the General Plan. These include, but are not limited to the following:
1)“The Farmington City General Plan is based on the overall goal of creating within the community
a healthy, attractive, and pl living envi t for its This is the most significant
clement underlying the General Plan”, 2) “Maintain Farmi as a ity with a rural
atmosphere, preserving its historic heritage, and the beauty of the surrounding countryside”, 3)
“Develop a trails system in the City which includes bike paths, jogging/hiking trails, and equestrian
trails, ete.”, 4) “Explore the potential of preserving open space and greenbelt areas for recreation
purposes and for use as buffer zones in developed areas where appropriate and cost efficient”, 5)
“Encourage the maintenance of farmland and other open lands if they are historically or
environmentally unique”, 6) “The acquisition and development of open space and park property
should be a priority of the Capital Improvement Program”, 7) “Continue to conserve conservation
and open space land including those areas unique or natural features such as meadows,
grasslands, tree stands, streams, stream corridors, flood wallst 5 farmland, wildlife
corridors, and/or habitat, historical buildings and/or archeological sites, and green space by setting
them aside from development”, 8) “Foster an environment within the City in which agriculture lands
can co-exist in urbanized arcas™, 9) “Explore alternatives for preservation of agriculture lands as
open space through purchase, lease, conservation casements, or otherwise”, and 10) “Maintain
Farmi as a predominately low density residential community”.

As ioned previously the also protect sensitive land resources identified on the City’s
Resource and Site Analysis plan, and element of the City's General Plan.

B. Similarities an 1 =5 at the casements. The three existing conservation

include the ded in conjunction with the Farmi: Meadows Phase 1 Subdivisi
dated October, 12,2007, th iated with F: Ranches Phase 6 dated December

22, 2005, and the easements regarding the Buffalo Ranch project dated July 3, 2003. All easements
were recorded for the purpose of preserving and maintaining the same unique and and sensitive
natural, scenic, open space, wildlife, farmland, flood plain, and/or wetland values; and three
additional values were contained in the recitals to Farmi Mead: t: aesthetic,
ecological, agriculture and recreational values [pote: the other easements mention farmland but the
Farmington Mead does not]. It is anticipated that the soon to be established easement
with the Hunters Creek subdivision will be ded with similar |

The first two primarily P lands and wildlife habitat with some acreage
available for pasture and farm land. Meanwhile, the Buffalo Ranch Easement constitutes a horse
farm, with several out-buildings. Nevertheless, this easement also includes significant areas of
wetlands and wildlife habitat. All three easements include flood plains, natural and scenic areas, and
open space. Public recreational opportunities including but not limited to, hiking, bicycling, bird
watching, equestrian uses, etc., are also prevalent to all three easements.
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C._Yes, there are other parks or conservation areas in the City designated with the same zoning
and/or land use as the conservation casements. These include, but are not limited to 1) the public
trail and quasi-public park in the Hunter’s Creek subdivision, 2) the public park in the Spring Creek
Estates subdivision, 3) the public park and public trail system in the Farmington Ranches
subdivision, 4) the public trail and board walk system in the Farmington Greens Planned Unit
Development, 5) the addition of public park property to the Farmington Pond park, 6) public trails
and trail access/trail heads in the Deer Pointe, Shepard Heights, Oakwood Estates, Compton’s
Pointe, Farmington Manner, Silverwood, Farmi Ranches, Farmi Ranches East, Chestnut
Farms, Eagle Creek, Miller Meadows, Deer Hollow, Sunset Hills, Mountainside, Hughes Estates,
Tuscany Cove, Tuscany Village, and Willow Creek subdivisions/PUDs.

T Are the conservation of them, specifically open to the

public or closed/restricted?

t land, or deli dp

Yes, portions of the conservation easement lands are open to the public. The casements contain the
Great Salt Lake Shoreline Trail, a segment of the City's Trail Master Plan, an element of the
Farmington City General Plan. Approximately, 3 miles of this trail areimproved with 1.3 miles still
to be developed.

8. Are there designated areas within the easement lands that are specifically planned to be
developed for park, recreation, or waterfowl/wildlife refuge purposes? Please provide any
documentation showing official intent to develop these lands for such purposes.

Yes, these areas include the trail system as discussed above. Enclosed for your review are photos of
the trail. Copies of the losed herein also deli the trails.

Thank you for your efforts regarding the EIS for the WDC. If you are in need of further information,
please contact me &' or contact our
Community Development Director, David Petersen at or by email at

Sincerely,

7, o JHE
A,

Dave Millheim

City Manager

ce: Mayor and City Council
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UTAH RECLAMATION COMMISSIONERS
230 South 500 East, Sulte 230, Salt Lake Clty, UT 84102-2045  Jody L. Willams, Chalr
ﬂﬂﬁ,’:}yﬂ Phone: (801) 524-3148 Fax: (sm;h‘ 524-3148 Dan B':Ld ?Mlmn
Dl W. Jensen
COMMISSION rorriy
February 11, 2010

Mr. James Christian, Division Administrator
Federal Highways Administration

2520 West 4700 South, Suite 9A

Salt Lake City, Utah 84118

Subject: HDA-UT; West Davis Carridor Envi 1 Impact S

Dear Mr. Christian:

Thank you for inviting the Mitigation C ission to p in the West Davis Corridor

| Impact (EIS). Our interest in this project stems from the fact that
land.s acquired by our agency in the name of the United Smes of America (USA) are located
within the corridor study area. These lands were i to the Reclamation Projects
Authorization and Adjustment Act of 1992 (Public l.aw 102 575, as amended).

Titles 11 through VI of the Rect ion Projects Authorization and Adj Act contain the
Central Utah Project Completion Act (CUPCA). The CUPCA provides for an orderly
completion of the Central Utah Project (CUP), the largest participating project of the 1956
Colorado River Storage Project, by authorizing an increase in the original appropriations ceiling
for CUP, Titles 111 and IV specifically address fish, wildlife, and outdoor recreation mitigation
and conservation responsibilities, Section 306(a) of the CUPCA authorizes the mitigation and
conservation activities undertaken by the Mitigation Commission on the lands within the West
Davis Corridor study area. These lands acquired by the USA are committed to a public purpose
— the mitigation and conservation of wetlands and wildlife habitat.

It should be noted that the mitigation and conservation value of these lands is strongly tied to
their adjacency and proximity to The Nature Conservancy's Great Salt Lake Shorelands Preserve
(GSLSP). For this reason, activities that would diminish the wetland and wildlife values of
proximal lands within the GSLSP would also affect the wetland and wildlife values of the
mitigation and conservation lands owned by the Mitigation Commission. .

If mitigation and conservation lands owned by the Mitigation Commission, or proximal lands
within the GSLSP, may be impacted by the new trmpomtmn facility, then we request that the
Mlt:l,gat:on(‘ ission be included as a Coop g Agency for the EIS, as we would be

d to lete NEPA evaluation for our actions. However, if you can assure us that
neither the Mltl,g,nuou Commission owned lands nor the proximal GSLSP lands will be affected
by the project, then we would request that we be a Participating Agency for the EIS,

32B-737
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Sincerely,
Michiael C. Weland

Executive Director

e Mr, Paul Ziman, Federal Highway Administration
Mr. Randy Jeffries, UDOT
Mr. Reed Soper, UDOT
Ms., Sue Lee, HDR Engineering
Mr. Dave Livermore, The Nature Conservancy
Mr. Chris Montague, The Nature Conservancy
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